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Preface 


This project is in a sense the culmination of seven years’ interest in hospital cost 
analysis and in the community health centre concept in Canada. My fascination 
with the former topic was originally more technical than health-care-related, 
having been nurtured in a graduate econometrics course. An attempt to repli- 
cate the Evans and Walker (1972) analysis of BC hospitals quickly drove home 
the conceptual and analytic complexities involved in such exercises. During a 
subsequent reading course in health economics it became apparent that the 
Evans- Walker methodology had not received widespread testing or application. 

That same reading course revealed an area within the literature on commun- 
ity health centres and prepaid group practices (CHC/PGP) that had been left 
largely untouched by research on health care delivery systems. Much attention 
had been (and continues to be) devoted to documenting the effect of those 
alternative delivery organizations on inpatient hospital utilization. But the 
analyses had generally stopped short of considering the implications of that 
evidence for both hospital and total health care expenditures. This seemed, in 
part, due to inadequate disaggregation of hospital cost data. Out of these two 
seemingly unrelated strands within the health care literature came a thesis that 
attempted to estimate the financial implications of the CHC/ PGP hospital utiliza- 
tion literature. 

The present study extends and refines that thesis. It has five main themes: a 
detailed review and causal analysis of the CHC/ PGP hospital utilization litera- 
ture, which supplements the oft-reviewed American experience with the limited 
available Canadian evidence; a time-series/cross-section cost analysis of 182 
Ontario public general hospitals over the period 1969-74; the use of the cost 
analysis to obtain marginal cost estimates, per day and per separation, for each 
of 237 adapted Ontario Broad Code disease classifications; the combining of a 
subset of the CHC/ PGP literature with the derived marginal cost estimates to 
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estimate gross hospital expenditure savings from CHCs and PGPs; and finally, 
using these results together with some other studies to assess the likely net 
financial effect on hospital and health costs of a widespread expansion of 
community health centres in Ontario. 

Cost savings turned out to be less than expected. If a rough figure of 20 per 
cent lower inpatient utilization by CHC subscribers is accepted, it does not 
translate directly into a potential 20 per cent reduction in hospital operating 
costs. Such factors as non-inpatient care activities, application of marginal 
rather than average costs to the utilization differentials, and the diagnostic mix 
of the ‘saved’ inpatient cases all tend to erode the 20 per cent figure. Even then, the 
resulting hospital cost-saving estimate presumes that freed beds will not be filled 
again and the saved inpatient cases will require no substitute ambulatory care. If 
other, less optimistic assumptions are made, the net cost savings shrink further. 

Not that the CHC concept is without merit. This research shows that potential 
hospital cost savings could be obtained through expansion of the CHCs within 
certain health care financing situations. But the savings will not be in the order of 
20 per cent. There may of course be other methods of cost saving within CHCs 
(e.g. on the medical services side). Opponents of the CHC concept may be tempted 
to interpret this study as supportive evidence. Unfortunately such an interpreta- 
tion, based solely on these results, is not sustainable. While hospital cost savings 
may not be in the order of 20 per cent of gross health budgets, the major cost 
saving potential of CHCs may be embodied in their ability to utilize a more 
cost-effective mix of human and physical capital in delivering non-hospital 
services. Further research is needed here. All potential cost-saving streams must 
be weighed against the potentially large start-up costs of an expanded CHC pro- 
gram. And other non-pecuniary costs and benefits, such as relative quality of 
care, access, and the like must be incorporated into any public policy decisions. 
The evidence here suggests that those other methods and other factors, which 
have traditionally received less attention than the saving of costs through 
reduced hospital use, deserve a closer look if the community health centre is to 
remain a concept whose time may yet come. 
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Introduction and background 


Unnecessary or inappropriate hospitalization is an issue that has received much 
attention recently. Patients in acute care facilities, it has been argued, often do 
not require institutionalization of any kind or could be looked after just as well 
in extended care or in other institutions.! The possibility that health care 
resources have been misallocated in this way has become particularly important 
because of the rapid growth in health sector expenditures in Canada and the 
United States over the past two decades and the central role played by the acute 
care hospital in the health care delivery systems in those countries. 

The organization of primary care is frequently cited as a cause.” Much of that 
care 1s provided by physicians working out of private practices that charge the 
patient or a third-party funding agency a fee for each service rendered. For 
various reasons discussed later, such a system may encourage the use of inpatient 
hospital facilities, the most expensive segment of the health care delivery system. 

One system often advocated as a way of reducing inpatient hospitalization 
and thus hospital costs is an alternative organization of primary care — the 
prepaid group practice (PGP) or community health centre (CHC). The prepaid 
group practice, an American organization, offers a comprehensive mix of 
specialist and diagnostic facilities in one location, serves an insurance as well asa 


| There are a number of possible ways of defining ‘unnecessary’ or ‘inappropriate’ (Pauly 1979). 
Here we mean that from a social perspective the benefit/cost ratio is higher for non-hospital 
treatment (or no treatment) than for hospital-based treatment. See Mason et al. (1980) for one 
example of an attempt to disaggregate hospital use according to necessity of admission. 

2 Primary care institutions not only provide services ‘at first contact between the patient and 
health professional, but also [have] responsibility for promotion and maintenance of health 
and for complete and continuous care for the individual, including referral when required’ 
(Mustard et al., 1974, II). Thus, general practitioners provide primary care services, as do 
specialist physicians and hospital emergency and inpatient departments when they serve as the 
initial patient / medical-care-system contacts for an illness episode. Secondary care is pro- 
vided by hospitals and specialists to whom patients are referred. 
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delivery role by contracting to provide a specified set of services in exchange for 
payment of a predetermined fee or premium, and usually pays its member 
physicians a salary (sometimes augmented by an income-sharing agreement). 
The community health centre is the Canadian equivalent.’ It is argued that the 
convenient availability of diagnostic and therapeutic facilities and the lack ofa 
fee-for-service payment system tend to reduce the incentive to hospitalize. 
Indeed, the studies of these alternative primary care settings have become a 
major source of evidence that hospitals are often inappropriately used. 

Matched populations of patients receiving primary care either from a PGP (or 
CHC) or from the more traditional (and more common) private practitioner 
have exhibited significant and consistent differences in rates of hospital admis- 
sion and total hospital utilization. Those rates have been repeatedly found to be 
lower for PGP/ CHC patients. Since the populations are more or less ‘matched’ in 
terms of age, sex, and other potentially confounding factors, there seems to be 
either excess hospitalization for patients of private practitioners or insufficient 
hospitalization of PGP/ CHC patients. As we shall see later, excess use seems the 
more plausible explanation. 

Very few attempts have been made to pin down how much inappropriate 
hospitalization may be costing or what could be saved by alternative methods of 
primary care. One reason so little is known about costs is that to convert hospital 
utilization differences into cost differences demands data on the costs of hospital 
treatment. Potential gross expenditure savings will be equal to the hypothetical 
hospital costs of treating those CHC/PGP patients who were not hospitalized 
but would have been had they not received their primary care through the PGP or 
CHC: 

In Canada there is no price information for individual hospital services 
(which are generally reimbursed by global budgets). Instead of trying to discover 
what it costs to treat a specific illness in a hospital, one might simply take the 
average cost per day (total hospital expenditures divided by the number of days 
of care provided) and multiply it by the hospital days ‘saved’ in the PGP/ CHC 
setting. The resulting figure for the population enrolled in that setting could be 
extrapolated to the entire population of the province. The result would be an 
estimate of potential hospital expenditure savings in a hypothetical setting 
where all primary care is offered through PGPs and CHCs. Unfortunately, this 
crude ‘back of an envelope’ calculation can be misleading. It embodies two 
obvious and unrealistic assumptions. First, it assumes that every hospital day or 
admission ‘saved’ through CHC/ PGP primary care delivery costs as much as any 


3 Similarities and differences between the PGPs and CHCs are detailed in the following chapter. 
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other. Yet treatment costs obviously differ greatly by illness. Second, by apply- 
ing average costs it assumes that even if all treatments are the same the added 
cost of the last patient is equal to the average cost of all previous patients. And 
yet the fixed costs associated with equipping and staffing a hospital represent a 
significant share of the total; once they have been met a few extra patients can be 
accommodated less expensively. 

Simple calculations will not compensate for the inadequacy of our data. The 
first task is thus to estimate in some way the cost of treatment for each diagnosis 
in a hospital. More accurately, it will be the marginal cost, that is, how much will 
be saved by treating one patient fewer for each disease or medical condition. 
This rather complex procedure occupies Chapters 3 to 5 below. It occurs in two 
stages. The first stage specifies a model of the relationships between hospital- 
specific average costs and various hospital-specific characteristics (activity mix, 
occupancy rate, and mix of patients, for example). Using statistical techniques 
described in Chapter 4, we establish the importance of each of these characteristics 
in explaining differences between hospitals in average costs. We then have an 
estimate of the relative importance of patient mix, occupancy rate, number of 
beds, and so on in explaining why one hospital has higher or lower average costs 
than another. One of these variables, of course, is patient mix. Therefore, by 
holding all other variables constant, we can see how much cost difference is 
represented by treating different mixes of diagnoses. 

The second stage of the analysis (Chapter 5) attempts to answer a series of 
disease-specific questions of the following type: if hospital x had treated Y fewer 
patients with diagnosis Z in any given year, what would have been the effect on 
that hospital’s average costs? The case mix of hospital X therefore changes, 
entailing slight changes in the values of some of the explanatory variables in the 
model; making those changes allows the estimation of a new average cost 
associated with the new hypothetical case mix. An arithmetic comparison of the 
‘old’ and ‘new’ average costs yields marginal costs for diagnosis Z in hospital X. 
This procedure is repeated for each diagnosis and hospital, and results are 
aggregated across hospitals to generate estimated provincial diagnosis-specific 
marginal costs of inpatient hospital care. 

We next compare two hypothetical situations in Ontario: in one there are 
no CHCs, only private practitioners; in the other there are no private 
practitioners — the point of entry for primary care is the CHC. In Chapter 6 the 
utilization differences and the marginal costs estimated in Chapter 5 are used to 
estimate the difference between these two situations in hospital costs. 

What are we to conclude? First, a 20 per cent reduction in hospital admissions 
or days’ stay does not, even under the best circumstances, translate into a 20 per 
cent reduction in provincial health care expenditures. Although hospitals are the 
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largest single component of the health care sector, they still account for less than 
50 per cent of total expenditures for this sector. 

Furthermore, a reduction of 20 per cent in hospital inpatient utilization does 
not even imply anywhere near equivalent hospital expenditure savings. Hospi- 
tals are involved in activities other than inpatient care, and it is often the less 
complex and thus less costly inpatient conditions that avoid hospitalization 
through the use of the PGP or CHC. In addition, marginal costs are shown to be 
lower than average costs. Since the simple proliferation of CHCs is unlikely to 
eliminate hospitals, it is marginal costs in which we are interested. 

To the extent that ‘saved’ hospital cases still require some ambulatory care, 
the 20 per cent figure will be further eroded. And finally, if CHC/ PGPs are able to 
keep patients out of hospitals but other patients fill the beds made available, cost 
savings (if any) shrink further. 

Wider use of CHCs is thus not likely to reduce health costs appreciably 
through diminished inpatient hospitalization. But that does not mean the con- 
cept should be shelved, in Ontario or anywhere else; at least such a conclusion 
cannot be drawn from the evidence produced here. There seems, however, to 
have been undue emphasis on the ability of CHCs to save hospital costs. This has 
minimized informed discussion and research on other ways in which they could 
reduce health care expenditures or improve the non-monetary aspects of health 
care delivery.” 


BACKGROUND 


In 1978, hospital expenditures accounted for 45.4 per cent of all health care 
expenditures in Canada and for 3.2 percent of our gross national product (GNP). 
Not surprisingly the corresponding figures for Ontario’s hospital care were quite 
similar - 42.9 per cent of provincial health care costs and 2.9 per cent of the 
gross provincial product (GPP). Accordingly much of the research into the 
attempts to control costs in the health care delivery sector has concentrated on 
hospitals. But absolute expenditure levels are rarely sufficient justification for a 
major research effort, and the hospital sector is no exception. The extraordinary 
growth of the sector over the last few decades has attracted increasing concern 
and interest. The nominal dollar increase in provincial hospital expenditures in 
the sixteen years from 1960 to 1978 was more than 750 per cent, an average 


4 This is not to belittle the serious health-related concern of unnecessary hospitalization. There is 
growing evidence that hospitals are themselves a significant health hazard, and certainly no 
place for people who have alternatives. Unfortunately this aspect of this issue has received 
relatively little attention in the public policy forum and in the segment of health services litera- 
ture dealing with PGPs and CHCs. 
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yearly increase of 12.7 per cent during a period in which GPP grew an average of 
10.6 per cent per year (Table 1). The result had been, until recently, a relatively 
steady increase in the share of GPP absorbed by the hospital sector (Table 2). In 
fact, while the health care sector as a whole has retreated from its 1971 high in 
terms of share of GNP, the hospital sector hit new highs as recently as 1975. The 
drop in health care expenditures as a proportion of GNP has been achieved 
largely without the ‘assistance’ of the hospital sector.” 

Not only has the hospital sector outgrown Ontario’s GPP and Canada’s GNP, 
but it has also been the fastest-growing component of the health care sector 
itself.° In short, it is not so much the absolute expenditure level that has caused 
concern (because what that level should be is disputable) as the rapid growth of 
expenditures in the midst of doubt about their marginal benefits. 

Of course from Table 2 one could argue that Canada 1s better off in terms of 
expenditure growth than the United States, where the ratio of health expendi- 
ture to GNP surpassed ours in 1970 and as yet shows no signs of slowing down. 
But the issue is really whether Canada and Ontario are satisfied with what they 
are receiving from that significant part of their gross expenditures that is 
devoted to health care. Lingering in the background also is the fear that even the 
relative stability of 1971-8 may be difficult to maintain. As the Ontario Eco- 
nomic Council (1979) pointed out in a recent policy paper, a number of factors 
are already hindering efforts at restraint or may do so in the future in the largely 
labour-intensive health services sector: 


—elimination of wage and price controls; 
— physician unrest over recent small nominal (and negative real) increases in fee 
schedules (ibid., 25); 


5 In fact, physician services absorbed a good deal of the slowdown: expenditures on these servi- 
ces constituted 1.33 per cent of Ontario’s GPP in 1971, fell to 1.09 per cent in 1974, and 
remained at that level as recently as 1978. One need not be overly concerned about those 
physicians’ welfare, however. While hospital expenditures in nominal terms grew by 283 per 
cent in the period 1960-71, aggregate physician services expenditures almost kept pace at 260 
per cent, a yearly rate of increase of 12.3 per cent. In addition, as Barer et al. (1979) point out, 
in 1960 the net annual receipts of Canadian physicians were 4.15 times greater than an annual- 
ized industrial composite average weekly wage. That figure grew steadily to a peak of 5.70 in 
1971 and has declined just as steadily since then. But in 1975 physicians were still ahead of their 
relative position in 1963. 

Provincial expenditure data from Canada (1979a, 1980a) permit calculation of the following 
Canadian average yearly expenditure growth rates for 1960-78: hospital services 12.8 per cent, 
physician services 11.5 per cent, dentist services 12.5 per cent, drugs and appliances 10.3 per 
cent. Total health care sector expenditures excluding hospitals grew 11.1 per cent annually and 
including hospitals 11.9 per cent. 
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— changes in Canadian demography, which will see large increases in the pro- 
portion of old people in the population over the next four or five decades 
(Gross and Schwenger 1981). 


Neither the expenditure levels and growth patterns to date nor the suggestion 
that those levels may rise again in future would be cause for concern if it could be 
clearly demonstrated that the continuous expansion in the hospital sector was 
leading to a healthier Ontario, and more important, that those incremental 
health benefits justified the costs. In other words, if additions to hospital 
expenditures could be shown to be the cost-effective choice when compared with 
other possible uses for those funds, there would be little public or private 
concern over the growth of hospital expenditures. The sheer volume of research 
on expenditure trends and components, decision-making within this sector, and 
the cost effectiveness of numerous alternative treatment regimens and settings 
suggests that concern is warranted. 

In fact, students of the health care system are becoming more and more 
convinced that the present levels of health status can be maintained at lower 
resource cost. It follows that if the pursuit of improved health status is deemed a 
worthwhile social objective, it should be at least partially attainable with current 
expenditure levels. The federal government’s White Paper (Lalonde 1974), for 
example, stated that the contribution of the present health care system to the 
health of the population now seemed small at the margin. Cochrane (1972); 
Illich (1975), and McKeown (1976) are among those who have presented evi- 
dence that many medical procedures are either unnecessarily costly in relation to 
their effect on health status, or inefficacious (that is, they have not been proved 
superior to no treatment at all). While there has been a growing undercurrent of 
support for more emphasis by the medical profession on prevention and less on 
cure, Morgan (1977) suggests that the profession is very limited in its ability to 
prevent illness. 

In almost any other industry, expenditure increases of the size discussed here 
would bring joy to the hearts of shareholders and managers alike. Increases in 
output and productivity would be welcomed and encouraged. In fact, the same 
might be said of medical care if one were using an appropriate measure of 
output. Certainly no health economist would dispute the desirability of 
increased productivity in this sector. However, the evidence noted above sug- 
gests that more hospital cases, or days, or office visits (the common output 
proxies) are not unequivocally better than fewer. In fact it has been suggested 
that the marginal social utility of such output is often small and perhaps even 
negative. In short, the possibility that significant amounts of unnecessary care 
are consumed cannot be dismissed out of hand. Increased output (if measured in 
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terms of service consumption) should not necessarily be a goal of public 
planning. 

Advocates of a consumer sovereignty model would argue that patients who 
increase their consumption of hospital services are doing so because the con- 
sumption of additional units of care at the margin provides sufficient utility. The 
counter-argument, apparently more satisfactory in view of the fact that in 
Canada medical care is ‘purchased’ privately but funded largely from the public 
purse, is based upon an implicit model in which health status and medical 
services are both arguments in the consumer’s utility (preference) function. In 
this model the marginal effect on a consumer’s utility of the receipt of medical 
care will consist of two parts. Not only will there be some impact on utility 
deriving from the actual ‘consumption’ of the medical services, but to this must 
be added the indirect effect of that consumption on health status, which in turn 
affects utility.’ 

The reason for making contact with the medical care delivery sector is 
presumably a belief (on the part of the prospective patient) that as a result of that 
contact (and any subsequent contacts within the same ‘episode of illness’) he or 
she will be made better off. Assuming that increased health status leads to 
increased utility, and that the consumption of medical services (actual receipt of 
treatment) is itself an unpleasant (utility-reducing) activity, the total effect of 
receiving care on utility depends on the qualitative and quantitative effect of 
medical services on health status.’ 

In the conventional utility-maximizing model, fully informed consumers buy 
additional units of medical care so long as that activity’s ratio of marginal utility 
to price is greater than the equivalent ratio for all other goods and services. But 
the full-information assumption built into that model implies that the 
consumer-patient knows what the total effect of his consumption decision will 
be on his utility. Here it is suggested on the other hand that the consumer believes 
his decision will increase his utility because he expects the effect of medical 
services on health status to be sufficiently positive. An overestimate, by patient 
or provider, of the effect of care on health status may lead to the consumption of 
medical goods and services that would not have been bought in a market 


7 Denoting health status and medical services by HS and MS, and the consumer’s utility function 
by U= U(HS, MS, ...), where HS= HS(MS, ...), the marginal impact will be given by dU/dms = 
OU/0HS « dHS/OMS + 0U/ OMS. 

8 The assumptions that dU/dHS > O and dU/dms< O still leave dU/ dMs unsigned in the 
absence of information about dHS/@MS. Note that this parameter is unrelated to the individual 
consumer’s utility considerations — it is simply a technical, production-process-determined 
term that the prospective consumer believes to be sufficiently positive to yield the expected 
dU/dms >O. 
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characterized by perfect information. Note that, while the consumer’s utility 
considerations initially determine entry into the system, the provider’s valuation 
of expected health status impact may prompt further ‘purchases.’ 

At this point, two effects should be distinguished. First, not only is this 
‘market’ characterized by ignorance and uncertainty on the part of the consumer 
and by an information gap between consumer and supplier, but its functioning Is 
further hindered by lack of product knowledge on the part of the supplier. In 
particular, the physician may be unable to determine (with any certainty) the 
effect of a prescribed set of procedures on a patient’s long-run or short-run 
health status. It is the consumer-provider information gap that giyes rise to the 
so-called physician-patient agency relationship in which the consumer relies toa 
great extent on the physician for guidance. But it is the combination of consu- 
mer and provider uncertainty, with the divergence that may result between the 
expected and actual impact of medical service consumption on patient utility 
that may lead to excess (or unnecessary) utilization.’ 

Second, it is the actual (and hence often unknown, at least in the short run) 
effect of medical services on health status that might be considered a proxy for 
the effect upon social welfare of additional medical care industry ‘output.’ But in 
addition to legitimate overestimates of this effect by provider and patient, 
unnecessary utilization may also derive from the supplier’s conflict of interest.’” 
For the supplier of care, increases in utilization (to the extent that they do not 


9 If expected is greater than actual, unnecessary utilization is occurring, as described below. This 
is more likely than the reverse. If actual was in aggregate greater than expected, we would 
observe neither evidence of excess utilization nor such rampant increases in the utilization of 
health services with very little resulting effect on health status. The sovereign consumer who 
plays the lead role in that utility theory of demand loses a significant amount of his sovereignty 
when we introduce the supplier-influenced agency relationship, and as Culyer (1973) points 
out, there are some clear-cut cases (mentally ill patients, emergencies) where consumer sover- 
eignty is a sham. It is interesting to consider other, seemingly analogous, consumer-supplier 
interactions. If we think of the purchase of medical care as an attempt to upgrade health status, 
one immediate analogy that comes to mind is the repair of a ‘sick’ automobile. Again, the 
consumer often knows little about the quality of the producer (the mechanic) and is generally 
incompetent to judge the effect of the production process on the car’s long-term ‘health status’ 
(except in severe cases where there is an obvious improvement, or in cases of clear neglect in 
which the car’s post-care operation is worse than before). Thus, both the information gap and 
the consumer-supplier agency relationship exist. However, there is likely to be more ‘shopping 
around’ in this market: prices play a rationing role and are often advertised, the supplier is 
usually aware of the effect of the prescribed treatment on the condition of the car, and the 
ailments are not life-threatening (unless for example a brake line springs a leak or a steering 
column or axle suffers a severe fracture). A closer approximation to the health care situation is 
provided by the interaction of a university faculty with graduate students. Supplier influence 
on course of ‘treatment’ is prevalent. There may be consumer and supplier uncertainty about 
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conflict with other parameters in his or her utility function) are desirable because 
they increase net income (or practice revenue), an important parameter in the 
utility function. Thus, the possibility of conflict between social utility and 
supplier utility emerges and is further enhanced by the uncertainty (on the part 
of both consumer and provider) that affects production decisions. 

This illustrates clearly the pervasiveness of uncertainty in the determination 
of utilization levels. In particular, lack of information may lead to ‘consumer 
abuse’ as manifested through (for example) numerous consultations or dissatis- 
faction with an office visit that does not provide some concrete ‘cure’ such as a 
prescription. Lack of information may also give rise to the two distinct provider- 
motivated excess ‘demand’ channels noted above.’ 

Within the hospital sector the research emphasis has been more on the 
‘unnecessarily costly’ than on the ‘inefficacious’ aspects of inappropriate 
resource utilization. Since hospitals are the most resource-intensive places of 
treatment in the health care delivery system, wrongly placed patients lead 
directly to fairly substantial social welfare losses. Inappropriate hospital utiliza- 
tion may take on many guises. In a hospital with low occupancy, patients may be 
encouraged to stay longer (at minimal or no direct cost to the patient in 
Canada). Admission for conditions amenable to outpatient treatment, but 


the long-run effect of additional consumption of courses on the student’s human capital stock. 
The consumer often relies rather heavily on the supplier for advice about the most appropriate 
mode of treatment for the ‘insufficient education’ condition. In this market, however, there 
may be advertising (recruiting of students), and the analogy to the emergency case never 
appears; one also suspects that the effect of additional education consumption is far less uncer- 
tain than that of medical care consumption. The most important distinction is the lack of 
life-threatening situations. It would appear, then, that the assumptions underlying the 
consumer-sovereignty utility-maximizing model are more severely violated in the case of health 
care consumption than in either of the above situations. 

10 This phenomenon is not peculiar to medical care consumption. A similar conflict of interest 
confronts the automobile mechanic ( Toronto Star, 30 October 1976, Al, Al4). The educator, 
to the extent that student numbers secure his or her position, may be similarly influenced. If 
there is any characteristic that sets medical care providers apart with respect to conflict of 
interest, it is that an over-zealous adherence to the financial side of the dichotomy may 
endanger the consumer’s life. Society’s judgement as to the relative values of good health, good 
education, and a finely tuned car ultimately determines the severity of the respective conflicts 
of interest. 

11 The ‘conflict-of-objectives’ may appear as ‘revolving-door’ medicine, while physician uncer- 
tainty seems particularly acute in prescribing drugs. Silverman and Lee (1974, 2) state that 
‘adverse drug reactions - due in large part to well-intentioned but irrational prescribing — are 
now responsible for a million or more hospital admissions annually in the U.S. alone, tens of 
millions of days of prolonged hospitalization, thousands of preventable deaths, and the resul- 
tant expenditure of billions of dollars each year.’ 
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handled more conveniently and profitably through inpatient care, may be 
encouraged.” Finally, physicians may hospitalize their patients and use hospital 
facilities for diagnostic purposes where laboratory and radiology ‘work-up’ 
could be done elsewhere. 

If indeed there is evidence that unnecessary hospitalization does occur, the 
implication is that the patients affected would derive at least equal health-status- 
related utility from different (or no) treatment. But that is, of course, only half of 
what is essentially a cost-effectiveness issue. A debate still rages in the health 
services literature over how the aggregate costs of alternative combinations of 
treatment settings compare. The persistence of the debate is not surprising, given 
the shortage of relevant data on comparative costs. This study attempts to fill 
part of that information gap. 


A READER’S GUIDE TO THE STUDY 


Chapter 2 reviews the evidence suggesting that prepaid group practices and 
community health centres can significantly reduce inpatient hospitalization. 
The behavioural analysis in the latter part of that chapter suggests that these 
data do not reflect isolated phenomena - the differentials could be expected to 
persist if new PGP/CHCs were to be established, provided they functioned in 
payment/ insurance settings equivalent to those existing at the time of the 
utilization studies. In addition, the utilization data that are linked in Chapter 6 
with the cost data derived in this project are reported and reviewed. 

The diagnosis-specific marginal cost estimates are obtained from a simula- 
tion model composed of two estimated hospital cost equations. Chapter 3 
articulates the hospital cost model, describes the construction of the variables, . 
and gives the sources of the data. A brief look at some provincial trends and 
variable correlations forms the transition to estimation of the cost model in 
Chapter 4. Chapter 5 describes the various stages of the simulation process and 
reports the marginal cost results, while Chapter 6 links these results to the 
utilization differential data of Chapter 2. Finally, in Chapter 7 results are 
summarized and qualified, policy implications considered and some suggestions 
for future applications and refinements offered. 

A summary of the methodology detailed in Chapters 3 through 5 appears 
immediately before Chapter 3. Readers not interested in the details of the cost 
estimation process may use this summary as a transition from Chapter 2 to 
Chapter 6. 


12 See the recent evidence provided by Evans and Robinson (1973) and Evans et al. (1978) on 
day-care surgery, for example. 
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The organization of medical care delivery 
and its impact on hospital utilization 


A comprehensive cost-effectiveness analysis of acute hospital care remains 
problematic because of a lack of operational health status indices and a means of 
differentiating hospital influences from other influences on a patient’s health. 
Therefore we must look elsewhere for help in assessing the desirability of the 
current aggregate levels of hospital expenditure. 

As suggested in Chapter 1, a ‘natural experiment’ way of considering the 
efficacy of hospital care would be to compare the hospital utilization Bate IE 
ces of patients receiving primary care from different delivery organizations. ' For 
such comparisons to be valid, of course, the populations would have to be 
perfectly matched in terms of prior health status, socioeconomic and demogra- 
phic characteristics, and all other factors that could conceivably have a differen- 
tial effect on hospital utilization. In addition, the mix, incidence, and causes of 
illnesses in the two populations during the period of comparison would have to 
be identical. Unfortunately, even that tortuous matching of requirements would 
result in limited useful information. The two populations might turn out to use 
identical amounts of hospital care. That would answer one question about the 
differential impact of primary care sources on hospital utilization but would tell 
us nothing about the ‘right’ levels of hospital care or about any varying quality of 
care. In fact, different hospital utilization rates for the two populations would 
still suggest only that the difference in the two rates may represent ‘unnecessary’ 
hospitalization. Without much more information about health status and the 
effect of hospital treatment, the suitability of the lower level of utilization could 
not be assessed. 


1 The distinction between primary and secondary care was outlined in the previous chapter. 
Primary sources of care are generally ‘first contact’ points between a patient and the medical 
care delivery system. Thus a general practitioner would be regarded as a primary provider, 
while inpatient hospital facilities are considered in this context as secondary sources of care. 
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While such experiments are unfortunately confined to the laboratory and 
randomized trials, many studies have undertaken this type of matched popula- 
tion comparison. Some of their more pervasive methodological problems are 
outlined by Wolinsky (1980). As noted in the previous chapter, the vast majority 
of the results suggest that a significant segment of the inpatient hospital utiliza- 
tion in the United States and Canada, while not necessarily inefficacious, may at 
least be inappropriate. 

The present chapter reviews a selection of this literature and considers the 
possible explanations for the patterns of differential utilization. No study is 
blessed with perfectly matched populations. Only if all patient characteristics 
capable of contributing to the observed utilization differences are systematically 
eliminated, can those differences be interpreted as evidence of unnecessary 
hospital utilization. Particular attention is given to the limited Ontario data. 

While the literature concentrates on comparing the utilization experiences of 
the solo private practice and the prepaid group practice, those are really only the 
two extremes in the spectrum of current organizations. The next section 
explains the choice of these two modes of delivery for comparison. 


THE ORGANIZATIONAL SPECTRUM 


There are many different kinds of primary practices in Canada and the United 
States. Although similar in function, they differ in their resources, their physical 
settings, the means by which they finance themselves, and their methods of 
remuneration. Of particular importance are the intrinsic differences between 
American and Canadian institutions,’ since much of the literature on which this 
research draws in order to formulate policy directions for Canada is American. 

The different categories of delivery systems are not watertight. The distin- 
guishing features of two similar institutions are often ill-defined or imprecise. 
Here the number or mix of physicians will be used to place an organization in the 
spectrum. Thus, at one end we observe the single-physician practice; at the other, 
a multi-functional, multi-specialty group practice or clinic. 

In Canada, single-physician practices are still the most common form. In 
general, these practices are reimbursed (either directly or, in Canada, primarily 


2 Roemer (1965) describes the primary care choices available to the American patient, and this 
section borrows extensively from his framework. 

3 In Ontario, for example, recent Ministry of Health data showed that just over one-half of the 
province’s physicians were classified as solo practitroners. This figure undoubtedly underesti- 
mates the number actually practicing in this manner, as the remainder includes those physi- 
cians with any type of group or clinic affiliation. 
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through a third party) on a fee-for-service basis. In Canada, fees for various 
procedures are determined by negotiations between the provincial governments 
and the medical associations. Thus, one may think of the physician not only as 
the primary labour input within the practice who collects a salary based on an 
imputed wage rate, but also as an entrepreneur who receives any residual income 
or profit deriving from the practice.’ In Canada, the solo specialist often depends 
mainly on referrals from general practitioners and fellow specialists for his 
clientele. 

While the distinction between solo practice and all other kinds of practice is 
defined unambiguously by the number of physicians in the practice, the 
group/non-group practice distinction is not as clear-cut. ‘Group practice’ usu- 
ally refers to any practice consisting of three or more physicians. Between the 
extremes of solo and group practices, then, is the partnership, and in less 
well-defined positions on the spectrum are ‘medical arts’ buildings and hospital 
outpatient and emergency departments.” 

One might think of the partnership as the fundamental form of group 
practice, although this is not common usage. Partnerships often consist of two 
physicians with a common specialty who provide their services to a single legal 
practice entity, thereby sharing all expenses, revenues, and ‘profits.’ Two separ- 
ate practices in a ‘partnership’ may instead share some expenses (such as the cost 
of a receptionist and the rental of office space) while maintaining independent 
revenue and legal status. 

A natural extension of the common-specialty partnership is the single- 
specialty group in which three or more physicians of the same specialty share 
facilities, supplies, and ancillary services. Group revenues are obtained from 
fee-for-service billing. Each physician’s income may be a direct function of his 
volume of billings or determined through an income-sharing scheme. Although 
income sharing is not necessarily a characteristic of such practices, ‘waiting 


4 The distinction between the labour input and entrepreneurial roles of the physician is crucial 
throughout the discussion of this chapter. Evans (1975b) elaborates on the dental analogy. 

5 The ‘medical arts’ building is a physical rather than a financial, legal, or organizational prac- 
tice entity. It is a means of housing many different kinds of single or group practices ina 
central location, and it commonly includes one or more radiology and laboratory practices 
and a pharmacy. Hospital emergency departments, while not forms of medical practice in the 
sense being considered here, are nevertheless important sources of primary care. Similarly, 
many hospitals have formal outpatient departments that tend to the less urgent needs of 
ambulatory patients. Both these types of departments are usually staffed by some combina- 
tion of interns, residents, salaried employees of the hospitals, and private practitioners who 
provide services in return for admitting privileges or who practise as full-time emergency 
specialists on a fee-for-service basis. 
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rooms, receptionists, telephone service, laboratory, record rooms, and business 
services are frequently shared’ (Roemer 1965, Wipe) } 

Group practice is most commonly regarded as a multi-specialty practice in 
which three or more physicians use a single location and share their expenses. 
The group, as a practice, is paid on a fee-for-service basis, while member 
physicians arrange an income-sharing scheme. The group may vary in size from 
three or four physicians, who might use a common list of non-group specialists 
for referral purposes and who send diagnostic work outside the group, to what is 
known as a comprehensive group. The latter still charges patients a fee for 
services but now often includes the facilities and personnel enabling it to provide 
a much broader range of specialties and services, commonly including labora- 
tory and radiological diagnostic services. Members of the group may engage in 
teaching or research and, whereas smaller groups may in certain cases have some 
part-time members, the comprehensive groups generally consist of full-time 
general practitioners, specialists, and paramedical personnel. 

At the multi-specialty end of the spectrum we find comprehensive prepaid 
group practices and community health centres.” Although the two are not 
identical, they are similar: the main difference results from the fact that PGPs are 
found in the United States and CHCs in Canada. Again, a comprehensive and 
varied range of facilities and services is offered to the patient in a Single setting. 
In the prepaid practice, a specified population pays in advance of illness for 
guaranteed access to medical care. Thus, rather than having patients pay for 
treatment when they receive it, the prepaid group pools the medical risks by 
requiring each member to prepay for all ‘covered’ services during a stipulated 
period (usually one year). In this way, such organizations combine an insurance 
function with the availability of a large number of ‘benefits’ to the subscribers. 
The group itself may be thought of as the entrepreneur (paid by capitation)’ and 
thus the claimant of residual profits, while member physicians may be reim- 
bursed by salary or some other non-fee-for-service arrangement. 

An important distinguishing feature of the Canadian community health 
centre is that there is no need for patients either to pay a fee for services or to 
prepay for such services. Universal health insurance, which reimburses provider 


6 The community health centre is visualized ideally as ‘a facility, or intimately linked group of 
facilities, enabling individuals and families to obtain initial and continuing health care of high 
quality. Such care must be provided in an acceptable manner through a team of health profes- 
sionals and other personnel working in an accessible and well-managed setting’ (Hastings et 
al. 1973, 1). Physicians are paid in a variety of ways. For a more detailed discussion of the 
concept, see ibid., I-11. ; 

7 This refers to payment by the patient of a fixed prearranged sum in return for which he or she 
is ‘covered’ for all care provided by the group and included as an ‘insured benefit.’ 
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practices on behalf of the patients, precludes any financial responsibility by the 
patient other than payment of yearly premiums in some provinces and various 
relatively small direct charges.* Thus, the main difference between community 
health centres and prepaid group practices is that the former either bill a third 
party (the provincial government) for all medical expenses incurred by the 
subscribers or are paid by the third party on a capitation or global budgeting 
basis. Again, the member physicians are paid by salary or pre-arranged income 
sharing. When considering utilization data from community health centres, 
however, one must keep in mind that unlike the comprehensive prepaid group 
practices in the United States there is no financial constraint binding a subscrib- 
ing patient to the centre. Regardless of the source of care, the patient is not 
financially at risk. Thus, utilization data may not represent total utilization of 
medical care facilities by the patients of the community health centre unless 
care received outside the clinic is allocated back to the clinic. The problem this 
poses for the survival of CHCs in Canada is discussed in a later section. In the 
United States on the other hand, patients seeking care outside their PGP must 
bear the financial consequences, a disincentive that suggests a lesser bias in the 
data on American prepaid group practices. 

Before leaving this discussion of organizational variants, one final label is 
introduced —the Health Maintenance Organization (HMO). This is a concept or 
program, more than a single organizational entity, of growing popularity in the 
United States. Its most common but not its only form is the PGP. Its sine quanon 
is prepayment but, whereas physicians of a PGPare paid ona non-fee-for-service 
basis, this is not the rule for all HMOs. An HMO ‘assumes a contractual responsi- 
bility to provide or ensure the delivery of a stated range of health services, 
including at least physician and hospital services, ... services an enrolled, defined 
population ... has voluntary enrollment of subscribers ... requires a fixed perio- 
dic payment to the organization that is independent of use of services ... [and] 
assumes at least part of the financial risk and/or gain in the provision of services’ 
(Luft 1980a, 503). 

The three major types of HMOs are PGPs, Medical Care Foundations (MCF) or 
Individual Practice Associations (IPA), and ‘networks.’ The distinctions among 
the three are important since their inclusion under the HMO label makes it 
incorrect to extend the close similarity of CHCs and PGPs to CHCs and HMOs in 


8 Patients still pay for some uninsured services such as cosmetic surgery and physical examina- 
tions for certification purposes. Current direct charges include, for example, extra-billing by 
opted-out physicians in Ontario (Wolfson and Tuohy 1980). For a summary of Canada’s 
experience with direct charges, see Beck and Horne (1978). An assessment of the past and 
future role of such charges is contained in Barer, Evans and Stoddart (1979). 
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general. While in a PGP ‘there is only one insuring agency, the physicians are 
either salaried or share the income of the group partnership, and the hospitals 
are at times...owned and managed by the plan’ the MCF ‘approach is more 
varied, typically involving many insurance companies, physicians compensated 
by fee-for-service and independent hospitals. The foundation is considered an 
HMO however for it undertakes to monitor the utilization and charges of the 
individual physicians and guarantees to third-party payers that annual per 
capita costs will not exceed a specified amount’ (Fuchs 1974, 138). Thus, while 
subscribers prepay to the foundation, it in turn reimburses a loose collection of 
practitioners on a fee-for-service basis. The foundation itself is not then a form 
of primary care practice but rather an intermediary between a group of patients 
and a group of providers. The only characteristic that distinguishes an MCF from 
any group of private practices is that ‘because the foundation itself is prepaid, it 
needs to control costs and attempts to do so through extensive use of local audit 
and peer review’ (Holahan 1977352): 

Similarly, the IPA, commonly sponsored by a medical society, ‘contracts with 
physicians to deliver services from their individual office practices. Physicians 
are usually paid on a fee-for-service basis, but some form of peer review exists. 
The physicians and the plan generally bear the risk for outpatient services and 
may, with or without an insurance company, bear the risk of inpatient services’ 
(Goldberg and Greenberg 1979, 1021). United States (1980) provides a detailed 
history and description of one IPA. 

Finally, the network ‘consists of numerous independent medical care delivery 
points organized through a single entity of accountability. In most cases the 
delivery points are on risk, but the extent of risk ... depends on the individual 
plan’ (ibid.). Within these three categories of HMO are, of course, a number of 
variations (Wolinsky 1980). 

With this range of medical care facilities in mind, we turn to an examination 
of that portion of the hospital utilization literature that compares utilization 
experiences of patients receiving care from PGPs or CHCs on the one hand, and 
fee-for-service practices on the other. Between many types of organizations there 
is no reason in principle to expect utilization differences. The solo vs PGP/ CHC 
comparison is prompted by the fact that the two modes of delivery differ in so 
many respects and because the PGP/ CHC model has been the subject of so much 
attention relating to its potential to reduce hospital use. If the reported utiliza- 
tion differences can be shown to be motivated primarily by disparate incentive 
structures, the chances of making a type I error? (in concluding that a significant 
mount of hospital utilization 1s inappropriate) are minimized. 


9 The type I error in this case would be to reject the null hypothesis that there is nO unnecessary 
or inappropriate hospital utilization, when in fact there is none. 
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HOSPITAL UTILIZATION EXPERIENCE-A SELECTIVE COMPARISON 


The previous section suggested that if certain matching and quality of care 
requirements were satisfied the differences between the hospital utilization of 
PGP or CHC subscribers and that of the patients of private practitioners could 
serve as estimates of the extent of inappropriate hospitalization eliminated by 
the former primary care settings. This section presents a selective review of the 
literature that compares those utilization experiences. While lengthy, it is not an 
exhaustive review; nor is it the first of its kind. Donabedian (1965, 1969), 
Klarman (1963), and more recently Roemer and Shonick (1973) have all done 
comprehensive reviews. Shorter reviews abound (see, for example, Frech and 
Ginsburg (1978), Luft (1978a), Hetherington et al. (1975), and Wolinsky (1980). 
In light of the abundance of utilization summaries, this section has more limited 
objectives. First, the behavioural and organizational differences between the 
populations in the utilization studies are emphasized. Second, the review in this 
and the section immediately following integrates the Canadian experience with 
CHCs more extensively than any of the above-noted sources. Finally, an attempt 
is made to incorporate studies published since the comprehensive reviews noted 
above.” 

Most of these hospital utilization studies have compared PGPs with other 
delivery organizations in the United States. That is undoubtedly a result of the 
relative numbers of PGPs and CHCs and of the relative numbers of health care 
researchers in the United States and Canada. However, because of the different 
insurance systems, caution must be exercised in extrapolating American results 
to hypothetical Canadian situations. Furthermore, comparisons between differ- 
ent studies of data on admissions, discharges, or average lengths of stay tend to 
be unenlightening because of methodological, geographical, benefit coverage, 
and/or other differences embodied in the analyses. The primary concern, there- 
fore, will be with the comparisons within each study. 

One of the earliest sources of comparative hospital utilization rates was 
United States (1952). That study compared the admission rates of three prepaid 
group practices with the rates for subscribers to Blue Cross plans. While the PGP 
rates ranged from 70 to 104 admissions per 1000 population, Blue Cross sub- 
scribers were admitted 122 times for each 1000 person-years. When average 
length of stay (hereafter ALS) differences were incorporated, total patient days 
per 1000 population showed marked differences — 490 to 685 for the PGPs, 888 


10 Reviews of the literature, like fashions, tend to be out of date immediately. But they can still 
provide useful summaries. In the discussion that follows, secondary sources are noted where 
applicable. 
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for Blue Cross.'’ These comparisons can be little more than suggestive, however, 
since the PGPs and Blue Cross subscribers were from various parts of the United 
States and no standardization (such as age/sex sample composition) was incor- 
porated in the comparisons. 

Five studies appearing in the late 1950s and early 1960s compared hospitaliza- 
tion experiences of enrollees in the Health Insurance Plan of Greater New York 
(HIP)'? with various other segments of a geographically matched population. 
The first (Committee 1957), based on a 1951 household survey, compared 
hospital utilization by members of HIP (who were insured for ambulatory and 
inpatient care) with utilization by a representative sample of New York City 
households (approximately one-half of whom had no medical insurance at all). 
The study reported a higher admission rate for HIP subscribers (81 per 1000) 
than for the New York City sample (74 per 1000).'> However, these figures are 
invalidated by the fact that comparable figures obtained from actual hospital 
admission records reversed the ranking and suggested a significantly higher 
admission rate (105 per 1000) for the non-HIP New York City population 
(Klarman 1963). Furthermore, the same survey also showed that the insured 
segment of the New York City sample had lower admission rates than the 
uninsured! 

The second HIP study (Densen et al. 1958) used 1955 non-survey data to 
compare HIP subscribers with a New York sample insured for medical services 
through Blue Cross / Blue Shield (BC-BS).'4 The populations were not matched for 
benefit coverage, as Blue Shield subscribers were generally covered only for in- 
hospital medical care (in some cases only surgery). The ALS was similar for the two 
groups — 7.6 for HIP and 7.2 for BC-BS, and the age /sex standardized admission 


— 
_— 


See Klarman (1963, 956, Table 2). The PGPs considered were Kaiser, Group Health Coopera- 

tive (Seattle), and Labor Health Institute (St Louis). 

12 HIP was designed to provide the subscriber with comprehensive medical care at any location 
(physician’s office, hospital, or home) through any one of approximately thirty medical 
groups in the New York City area. The groups were reimbursed on a capitation basis (an 
agreed-on remuneration per patient-year regardless of the number of consultations), and indi- 
vidual physicians were not paid ona fee-for-service basis. The interested reader should con- 
sult Densen et al. (1958) for further details and Donabedian (1965) for a brief summary of this 
particular study. 

13 The figures reported by Klarman (1963) for this study were 74 and 67 admissions per 1000 
respectively. The higher figures incorporated estimated deaths which would have been admis- 
sions not picked up by the survey (Donabedian, 1965). 

14 Blue Cross (BC) is the most common hospital insurance program in the United States. Blue 

Shield (BS) was the medical care insurance program. See Somers and Somers (1961) fora 

historical account of BC and BS development, scope of benefits, etc. 
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rates were 81.1 and 93.9 respectively.” Because of the differences in benefit 
coverage, and the possible incentives therefrom (to both consumer and pro- 
vider) to substitute in-hospital medical or surgical care for ambulatory treat- 
ment, these data are unsuitable for assessing the ability of PGPs to reduce 
inappropriate hospitalization. 

A household survey, done in 1955 in New York City by the Health Informa- 
tion Foundation (HIF) and the National Opinion Research Center (NORC), 
focused on the membership of three trade unions (Anderson and Sheatsley 
1959). Union members were allowed a choice of membership: HIP or Group 
Health Insurance Plan (GHI).'® The main difference between this and the second 
HIP study was that the benefit structure of GHI eliminated much of the disparity 
in coverage between populations in the earlier study. The age-sex adjusted 
admission rates were 63 and 110 for the HIP and GHI subscribers and 43 and 76 
respectively for surgical admissions, while the ALS rates, similarly adjusted, were 
6.5 and 8.0 

In a 1960 study of hospital utilization patterns for members of the United 
Steelworkers of America, Falk and Senturia (1960) compared Kaiser Founda- 
tion Health Plan’’ subscribers with members insured through either BC-BS ora 
commercial plan in 1958. The samples were composed of steelworkers from 
various places, a procedure that of course precludes geographical standardiza- 
tion.'® The unadjusted admission rates were 98 for Kaiser, 135 for BC-BS, and 150 


15 Hereafter, unless otherwise noted, admission rates will be per 1000 population per year. Mac- 
Coll (1966) estimated that the differential in admission rates could be translated into a gross 
expenditure saving of over $1.5 million (based on the then HIP membership of 500,000) and 
the elimination of 137 beds. 

16 The GHI plan gave more extensive ambulatory medical coverage than Blue Shield in that 
subscribers were covered for general physician and specialist services in the home or office as 
well as in the hospital. As with Blue Shield, GHI paid physicians by fee-for-service, and sub- 
scribers had free choice of physician, with one qualification: consultation with a non-GHI- 
participating physician entailed some risk on the part of the consumer, since the non-GHI 
physicians, like the opted-out physicians in Ontario, could charge above the GHI fee schedule 
and the consumer was responsible for the difference. The GHI scheme is described in detail by 
Densen et al. (1960). 

17 For comprehensive discussions of the Kaiser plan, the largest PGP in the United States, the 
reader might consult Somers (1971) and Williams (1971a). Further information on Kaiser is 
scattered throughout MacColl (1966). 

18 See Donabedian (1965, 57) fora clear illustration of the danger in drawing conclusions from 
inter-regional rate comparisons. Using data from this particular study, his breakdown shows 
that BC-BS subscribers from the same union but from twenty-one geographical regions expe- 
rienced average regional admission rates per 1000 subscribers ranging relatively evenly over 
the range 120-189 fora common time period. More recently, Gornick (1977) made a cross- 
regional comparison of discharge rates for medicare patients and found a wide range of rates 
around the American average of 304.6 in 1972. Maryland at 236 had the lowest rate, while 
North Dakota reported the highest rate, 425.6. 
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for the commercial plans. When one Kaiser group composed mostly of retirees 
was eliminated, the Kaiser rate dropped to 90. 

It is perhaps significant (see Roemer 1961a) that Kaiser plans provide fewer 
acute care hospital beds per subscriber (approximately 2.0 per 1000; Williams 
(1971a) reports 1970 figures ranging from 1.4 in Ohio to 2.8 in Hawaii’) than the 
American average of approximately 4 per 1000. Unlike HIP and many other 
group plans, Kaiser owns and operates its own hospitals. One might be inclined 
to a prima facie conclusion that the lower bed/ population ratio inhibits admis- 
sions, some of which could be ‘necessary,’ with obvious implications for quality 
of care. However, the opposite view, that lower admissions give rise to a need for 
fewer beds, is supported by the evidence from other prepaid group practices. 
Also of interest is the low ALS (6.4 days) for Kaiser plan members, in contrast to 
7.6 days for BC-BS and 7.8 days for the commercial plans. 

The fourth HIP study (Densen et al. 1960), like the third, compared the 
experiences of Blue Cross members of HIP with their counterparts in the GHI 
plan. Unlike in the former study, however, the data were not based ona household 
survey. Again, union members were given a choice between two plans, HIP or 
GHI. Using 1956-7 data, the authors found a significantly lower age/sex adjusted 
utilization rate (70.2 admissions) for HIP members than for GHI enrollees (88.3 
admissions). There was little difference in ALS, and the difference in admission 
rates arose primarily from the female patients. This study provides the type of 
data on diagnostic disaggregation of utilization that are necessary for use with 
the diagnostic costs estimated below. Thus, the data from the study receive 
further scrutiny in Chapter 6. It is worth noting, however, that the authors 
reported a tonsillectomy rate for GHI subscribers approximately double that for 
HIP members, while admissions for cases likely to entail surgery, such as hernia, 
gall bladder conditions, haemorrhoids, and varicose veins were also substan- 
tially lower for the latter group.” 

The fifth and last in the series of HIP studies (Densen et al. 1962) was unique in 
the sense that no significant differences were found in the comparative admis- 
sion patterns. Once again union members were offered a choice of membership: 
HIP or a union-sponsored fee-for-service plan covering both medical and hospi- 
tal care. The age-sex adjusted admission rates were 64.3 for HIP and 63.9 for the 
union plan, while the comparable non-obstetrical rates were 49.3 and 51.6 
respectively. Again, a breakdown by diagnostic category is provided. While the 


19 Eugene Vayda has pointed out that the figure of 1.4 for Ohio is nota true representation, 
since that branch of Kaiser Permanente also uses non-Kaiser-owned community beds. 

20 Donabedian (1965) thoroughly dissects, analyses, and re-tabulates the diagnostic data from 
this article (see esp. 22-25, 59-60). 


The organization of medical care delivery 25 


study did raise questions about the reason for the earlier significant differentials, 
the union plan differed from the BC-BS, GHI, and other commercial plans in that, 
as well as offering benefits coverage, it undertook (through a continuous educa- 
tion program aimed at both physicians and patients) to maintain effective 
control of utilization. The education program promoted an awareness of the use 
and costs of available facilities and emphasized the need for conservative use of 
resources. It would appear, then, that a rigid surveillance of expenditures, 
combined with an ongoing educational program, was propounded as a reasona- 
ble alternative where group practice was not feasible. The expense entailed in the 
administration and operation of such a program, however, (over and above 
medical expenses) was not estimated, or at least was not reported. 

Since the extension of such an ‘education’ program to the entire Ontario 
population, both providers and patients, would be extremely expensive and of 
uncertain benefit, and since the purpose of the present study is to measure the 
possible effect of CHCs on hospital costs in Ontario, given the status quo, the 
diagnosis-specific utilization information in Densen et al. (1962) was not 
matched with our cost estimates. More recent evidence (Shapiro 1971) has 
supported the earlier HIP studies and suggested that the 1962 study was an 
exception rather than the rule. 

A second American study from about the same time that also reported 
relatively invariant admission patterns (Williams et al. 1962) was based on a 
1958 household survey unstandardized for geographic locale. A BC-BS sample 
was taken from the Newark NJ area, a sample of commercial subscribers was 
taken from various American cities, and the Kaiser sample consisted of blue 
collar union members in the San Francisco area. The reported admission rates 
were 79 for Kaiser, 71 for the commercial plan, and 76 for BC-BS subscribers (all 
rates unadjusted).”’ Approximately 8 per cent of hospital admissions for the 
Kaiser sample were to hospitals outside the Kaiser plan, a fact that will concern 
us further in the next section. 

Kaiser, being the largest PGP in the United States, has been the subject of 
numerous studies of many types. Another in the series comparing Kaiser sub- 
scriber hospitalization with that of other groups (Dozier et al. 1964) improved 


21 See Donabedian 1965, Klarman 1963, and Hetherington et al. 1975. Note that these particu- 
lar commercial and BC-BS rates are markedly lower than most of the other reported rates for 
non-PGP settings. While inter-study comparisons are hazardous, it is perhaps worth emphasiz- 
ing that this comparison may be ‘softer’ than many others since no geographical standardiza- 
tion was applied and the admission rates may again be downward-biased by inaccurate 
responses to the survey. Furthermore, sample sizes were so small as to virtually eliminate any 
chance of finding significant rate differences (Klarman 1963). 
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upon the study discussed above by imposing geographic standardization: the 
subscribers to all plans were California State employees and their dependants, 
or retired employees.” The data were for the period 1962-3 and showed admis- 
sion rates of 62 for Kaiser, 104 for a commercial plan, and 96 for BC-BS 
(Donabedian 1965). 

Another source of repeated studies providing comparative hospital utiliza- 
tion rates has been the United States Federal Employees Health Benefits Pro- 
gram (FEHBP). This is a voluntary government-sponsored health insurance 
program through which employees have the option of choosing membership in 
one of several different plans, among them BC-BS and group practice plans. As of 
1974 more than nine million persons were covered by ite 

The FEHBP has been publishing utilization data since the early 1960s, and 
these data, although often not geographically standardized, give a nation-wide 
picture of utilization rate differences. Perrott (1966) compared, among other 
things, the non-maternity surgical procedure rates of employees covered by 
either BC-BS or group practice prepayment plans. The rates were 70 and 39 per 
1000 persons per year respectively, unadjusted for age and sex, indicating close 
to 80 per cent greater frequency of surgical procedures for those employees 
covered by BC-BS and seeing fee-for-service physicians. When this 80 per cent 
differential is analysed, about one-third of it is accounted for by higher rates for 
tonsillectomies and adenoidectomies (10.6 vs. 4.0), appendectomies (2.6 vs. 1.4), 
and female surgery (hysterectomy, etc. 8.2 vs. 5.4). Perrott does not report 
general admission rates or ALS, but rather total non-maternity days per 1000 
persons per year. For 1961-2 the rates were 454 for those enrolled in prepaid 
group practice plans, 826 for BC-BS, and anywhere from 538 to 729 for various 
other plans. Similar spans were reported for 1960-1 and 1962-3. For later 
comparative purposes, we note that one particular group, GHA, had a rate of 
459, approximately the average for the group practice plans.” 

Reporting in 1968 on the sixth term of coverage and utilization for the FEHBP, 
Perrott and Chase found that the fee-for-service plans had incurred 135 percent 
more surgical procedures than the group plans (Williams 1971a, 83). For non- 
maternity admission rates, group plans reported 47 per 1000 subscribers, while 
the BC-BS rate was 101. Other plans ranged from 72 to 90 (Foulkes 1973a, 24). 


22 Details of the retirement system can be found in MacColl (1966, 203-7). 

23 See Riedel et al. (1975, xii-xiii) for further details. 

24 The membership of GHA (Group Health Association, Inc., Washington DC) is made up largely 
of federal employees falling under the FEHBP. It is consumer-owned, and subscribers prepay 
for comprehensive care. A brief discussion of this group plan is contained in Riedel et al. 
(1975, xiii). 
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Perrott’s seventh term report (1970) confirmed these significant differences in 
several surgical rates: tonsillectomies 200 per cent higher in fee-for-service plans, 
appendectomies 50 per cent higher, etc. (Williams 1971a, 93). Finally, a study 
covering 1961-8 (Perrott 1971) emphasized the consistency over that period of 
the significantly lower hospitalization rates for the PGP subscribers, in particular 
the differentials for elective surgery. The 1968 PGP non-maternity days rate of 
422 was similar to that for 1961-2, while the commercial and BC-BS rates (987 and 
924 respectively) showed marked increases over the earlier figures (Hethering- 
ton et al. 1975, 87). 

Hasty inferences drawn from the FEHBP experience, however, are ill-advised. 
As noted earlier, many non-PGP plans had severe restrictions on non-hospital 
benefit coverage, and the plans covering the Federal Employees were no excep- 
tion. Insured payments for out-of-hospital ambulatory services in 1968 were 
received by only 23 per cent of Blue Plan members and 17 per cent of commer- 
cial plan members. The group practice plans showed 73 per cent of their 
members having such services paid for in 1968.”° 

Most of the studies discussed above focused on a single union or employer 
and then compared the hospital utilization rates of two or more sub-groups 
within that larger population. In a project employing a somewhat different 
method (Roemer et al. 1972) BC-BS subscribers were found to have lower 
admission rates than employees of both provider-sponsored plans and prepaid 
group practice plans in the period 1967-9. Rather than analysing admission 
experiences for a particular occupational group with a choice of plans, this 
project first isolated six plans (two of each type) and then chose random 
consumer samples from within each plan. All subscribers were from the same 
geographic area, and the samples did not differ significantly in socioeconomic 
composition. A serious comparability problem arises, however, in that the 
extent of benefit coverage varied among the plans chosen (ibid., 11-12). Again, 
the prepaid group plans provided more extensive benefits than either the com- 
mercial (BC-BS) or provider (hospital or physician-sponsored) plans. Further- 
more, the authors present evidence that the commercial plans succeeded in 
enrolling a lower percentage of high-risk persons than the other two plans. It is 
perhaps not surprising, then, that the PGP admission rate of 107 was slightly 
higher than the rate for the commercial (BC-BS) plan (102). The group practices 
were still significantly below the rate of 150 for the provider plans, and the PGP 
subscribers had a markedly lower ALS (4.9 days) than either of the other plans 


25 Ibid. Lest one conclude from this evidence that greater ambulatory coverage is the cause of 
the lower hospitalization rates, the interested reader is referred to Hill and Veney (1970), a 
study discussed below. 
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(8.5 days for BC-BS; 7.4 days for the provider-sponsored plans). These figures 
were all based on a consumer survey. Inan extension of this study, Hetherington 
et al. (1975) found the questionnaire responses to be biased estimates of actual 
hospital admission records, which showed rates of 76 for the PGPs, 145 for the 
commercial plans, and 151 for the provider-sponsored plans (ibid., 123); the ALS 
ranged from 4.8 days for Kaiser and one of the commercial plans to 9.1 for a 
hospital-sponsored plan, with the second PGP having a rate of 8.2 days.” 

A recent comprehensive investigation of the differences in hospital utilization 
patterns among FEHBP members extends Perrott’s earlier analyses of this 
group. The authors (Riedel et al. 1975) concentrate on subscribers to two plans: 
GHA and BC-BS. Not only do they report admission and ALS statistics, but they 
also provide a detailed disaggregation of these figures by diagnostic category. 
These data will be used later. 

Not surprisingly in light of the earlier FEHBP studies, the reported admission 
rates of the group practice plan members were significantly lower than the 
corresponding BC-BS rates. The project’s population samples were from the 
Washington DC area for the years 1967-70. Coverage was similar but not 
identical under the two plans, though the extent of coverage inequality would 
suggest that the benefit structure accounted for no more than a minimal share of 
the admission differences: 69.6 for GHA and 121.8 for BC-BS; non-obstetrical: 
51.3 for GHA and 99.8 for BC-BS.”’ 

Major differentials in diagnostic admissions (among those not explained by 
differences in coverage) occurred for disorders of menstruation, respiratory 
conditions, and diseases of the gallbladder. Admissions for tonsillectomies and 
adenoidectomies were again markedly lower for the prepaid group practice 
(age-and-sex-adjusted rates of 1.5 admissions per 1000 members years for GHA 
and 5.9 for BC-BS). 

In a study that effectively standardized for hospital bed availability (to be 
discussed below as a possible cause of the utilization rate differentials) Wersinger 
et al. (1976) compared the hospital utilization experiences of three HMOs. The 
three, all in the Rochester area and ‘with essentially the same access to the 
community’s supply of hospital beds’ (722) were an MCF, a PGP located ina 
single health centre, anda network of health centres (RHN). Peer review in the MCF 
occurred only for ambulatory services during the study period. The insurance 
burden for the MCF was carried by BC-BS, and physicians were reimbursed by 
fee-for-service. The health care network contained seven distinct group practices 
varying in staff composition and location (one was hospital-based) and in 


26 The prepaid group practices were Kaiser and Ross-Loos. 
27 Riedel et al. (1975, 19-21). Figures for total admissions were age- and sex-adjusted. 
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TABLE 3 


Hospital utilization experiences of three HMOs in the Rochester area 


Difference from 
Admissions per 1000 Blue Cross rate 
persons per year (%) 
Blue Cross, 1972 74.4 — 
MCF, 1974 85 +142 
PGP, 1974 54 -27.4 
RHN, 1974 70 - 5.9 
MCF, 1973-4 fiscal year 79 +612 
PGP, 1973-4 fiscal year 48 -35.5 
RHN, 1973-4 fiscal year 63 -15.3 


SOURCE: Wersinger et al. (1976) 


method of remuneration (a mix of prepayment and fee-for-service). Blue Cross 
carried the hospital insurance for the network, and the financial risk for ambula- 
tory care (other than outpatient hospital services) was shared by the network 
and Blue Shield. 

In addition to inter-plan comparisons, the authors give BC-BS utilization 
figures. However, although the benefit structure was similar among the three 
plans, in all three it was more extensive than that available through BC-BS. The 
age-standardized admission rates reported are shown in Table 3.”° The authors 
make a distinction between fiscal and calendar years because the HMO plans 
started in July 1973. In particular, ‘the calendar year was added because of a 
larger enrolment base and because it avoided the initial ‘warm-up’ period when 
patients were taken in for first evaluations with possible delays in scheduling 
admissions’ (Wersinger et al. 1976, 725). 

It is especially interesting to note that the PGP plan’s age-adjusted admission 
rates were 36 to 39 per cent lower than the comparable MCF rates and 23 to 24 per 
cent lower than the RHN rates. As the authors correctly emphasize, the combina- 
tion of no financial risk to the organization or member physicians (in the MCF 
case) and the lack of peer review of hospital procedures are likely to be jointly 
responsible for the former differentials. 

Despite Luft’s (1978a) claim to the contrary, Perkoff et al. (1976) found that 
subscribers to the Medical Care Group of Washington University (MCG), 


28 The 1972 Blue Cross under-age-65 sample was used as the base for age standardization. The 
rates reported here are exclusive of the over-65 groups and obstetric, nursery, and psychiatric 
admissions. The over-65 group was excluded because of the low enrolment from that popula- 
tion in the prepaid plans. 
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a PGP, incurred significantly fewer hospital care days than their matched popu- 
lation control group.” The admission rate for MCG (73) was also lower than that 
for the control (79), but because of the small sample sizes the difference was not 
statistically significant. It is interesting that surgical admissions were signifi- 
cantly greater for MCG males than for their control group counterparts, while 
the pattern was exactly the opposite for non-surgical admissions. The authors 
do not offer any definitive explanation for this experience, but they do note that 
the surgical differential pervaded all pertinent diagnostic categories. 

A number of recent studies have compared the PGP and non-PGP hospitaliza- 
tion experiences of Medicaid recipients. Results from this type of comparison 
may be extrapolated to the general population only if there is no significant 
non-PGP-induced Medicaid/non-Medicaid utilization differential. In fact, some 
such evidence does exist (Greenlick et al. 1972, Sparer and Anderson 1973). 
Although Hester and Sussman (1974) question the robustness of that evidence, 
which is based on relatively small samples and in each case membership in only 
one PGP, and cite some troubling low utilization rates for Medicaid members of 
HIP, the experience of Medicaid recipients themselves is of interest, irrespective 
of extrapolability, since those recipients do and will continue to constitute a 
share of PGP enrolment. 

Gaus et al. (1976) compared the hospital utilization of ten matched popula- 
tion pairs, covering three distinct types of HMOs - the standard PGP, the medi- 
cal care foundation, and a PGP not at risk for its enrollees’ hospitalization — for 
the period 1974-5. The data were obtained from a survey of random, geographi- 
cally standardized HMO and non-HMO samples of Medicaid recipients. Those 
questioned were asked to recall hospital utilization for the six months preceding 
the interview. Admission rates for the PGPs taken as a group were 60 per cent 
lower than the comparable rates for the control sample (46 vs 114). Individual 
plan differentials ranged from 44 per cent (for HIP) to 82 per cent. In contrast, 
foundation subscribers were admitted to hospital approximately 15 per cent less 
often than their control counterparts. ALS rates were closer (7.4 for PGPs and 7.7 
for the controls, and the authors suggested the possibility of some upward bias in 
the latter figure). Two specific points of emphasis are the surgical rates and 


29 Luft (1978a, 1339) classifies the Perkoff et al. (1976) study as one ‘of the six studies that 
indicate higher or equal total hospital utilization for prepaid-group-practice enrollees.’ While 
the authors did a separate analysis of the hospitalization of control group enrollees who 
changed to the Mca during the study period and found that they used more hospital days 
when they were members of MCG than when they were part of the control group, the differ- 
ence was not statistically significant. It is also unlikely that Luft would have so classified this 
study on the basis of a ‘secondary’ result. 
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out-of-plan use. The surgical admission differentials closely mirrored the pat- 
tern for all admissions, ranging from 33 to 70 per cent for the PGPs; one MCF hada 
surgical admission rate 8 per cent lower than the control, the other 32 per cent 
lower than its control. Out-of-plan utilization of both hospital and ambulatory 
facilities was under | per cent of total utilization. Hester and Sussman (1974) 
note that comparable results are reported in a similar study covering a longer 
period. In a study of a medical care foundation only, Holahan (1977) found no 
significant differences in total admissions or surgical admissions between 
members of a foundation and a matched population of Medicaid recipients. The 
foundation in this case was not at risk for its enrollees’ inpatient hospitalization 
(with the exception of surgery). When it is also noted that the MCF physicians 
were paid on a fee-for-service basis, these results are not particularly surprising. 
Frech and Ginsburg (1978, 51) suggest that the same factors may underlie the 
small differentials for MCF subscribers reported by Gaus et al. (1976). 

In an analysis of the medical care utilization of about 1000 Medicaid recip- 
ilents in the period 1971-4, Fuller et al. (1977) obtained results similar to those of 
Gaus but used a different method. Rather than comparing the hospitalization 
experiences of matched Medicaid samples in and out of PGPs, they monitored 
the hospital utilization rates of a single sample of Medicaid recipients before and 
after enrolment in a PGP. The sample consisted mainly of single mothers with chil- 
dren under 19. The overall admission rate for this group in the twenty-two 
months before their enrolment in the PGP was 111.5. It dropped to 76 during the 
subsequent twenty-two months when the sample had become PGP subscribers. 
Both rates were lower than the 139 admissions per 1000 person-years for the en- 
tire Medicaid population of the District of Columbia in fiscal year 1972. The 
magnitude of the differential was similar for total patient days per 1000 sub- 
scribers: 412 after PGP enrolment versus 602 before; the control group figure for 
1972 was 744. Thus, ALS was virtually identical in the two periods. 

Johnson and Azevedo (1979) compared the hospital utilization of Kaiser plan 
enrolees with low incomes but not eligible for Medicaid with a matched (age 
and sex) group of Medicaid-eligible low income persons. Using 1972 data from 
Oregon, they found discharges and total days for Kaiser plan female members 
under age 65 to be significantly lower than for the control group. However, this 
Kaiser group also used hospitals significantly less than another matched Kaiser 
group with Medicaid eligibility. This latter finding seemed to indicate that “some 
hospital use through the Medicaid program could have been questionable’ 
(965). 

In an analysis of 8450 residents of California during 1975, Blumberg (1980) 
compared the hospitalization rates of PGP enrollees and persons with and 
without other sources of private health insurance. The discharge rates, based on 


32 Community health centres and hospital costs 


survey recall, were 93.1 for PGP enrollees, and 104.6 and 126.4 respectively for 
those with and without other private coverage. The comparable non-obstetric 
episode rates were 75.1, 91.7, and 100.9 respectively, as PGP members had a 
higher crude birth rate than those with other private coverage. 

Williams et al. (1979) compared the utilization of low-income members of a 
PGP with that of prepaid enrollees in an independent practice plan which 
reimbursed participating physicians on a fee-for-service basis. Admission rates 
(excluding obstetrics) were 78 and 119.6 respectively, with average lengths of 
stay of 4.5 and 5.2 days. 

There is no single organizational entity that is representative of the HMO in the 
United States. In fact, there are numerous variations on the common theme 
(Wolinsky 1980). The literature describing and evaluating them is extensive and 
expanding rapidly.” But while this has undoubtedly been prompted by an 
increase in the number of HMOs in the United States?! ‘in response to favourable 
market conditions and high-level-policy encouragement from the federal gov- 
ernment’ (McNeil and Schlenker 1975), the road has not been easy. Legisla- 
tion introduced in 1973 and 1974 which was purportedly intended to encourage 
further increases in the number of operating HMOs seemed destined to discour- 
age such growth and possibly undermine the entire concept (ibid., Schroeder 
1978, Starr 1976). This United States legislation required HMOs to offer a 
remarkably broad range of services not generally offered by their ‘competition’ 
and compelled them to provide an annual open enrolment period of at least 
thirty days. Angermeier (1976) gives some evidence that open enrolment did not 
jeopardize the financial viability of one particular plan. How true that will be of 
others remains to be seen. At the very least, all these stipulations increase the 
difficulty that HMOs will face in controlling costs and, more important, since 
‘similar costs will not have to be borne by those who compete with HMOs’ 
(McNeil and Schlenker 1975, 218), it will probably weaken their competitive 
positions. HMOs that do not meet those standards will not receive certification. 
But HMOs must be certified if they are to qualify as one of the two options 
offered by employers. In effect, ‘a double standard is created whereby HMOs are 
saddled with extra requirements such as more comprehensive benefit packages, 


30 The literature is in fact so extensive as to merit its own bibliography (see for example United 
States 1974 and 1979). 

31 The number of prepaid plans in the United States grew from 23 in 1969 to 215 a decade later. 
California continues to be the main location, with 14 per cent of the plans and over 45 per 
cent of the prepaid enrollees (United States 1979). This is partially due to the presence of the 
large Kaiser Foundation Health Plan in that state (Goldberg and Greenberg 1979). 
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open enrolment, community rating, cumbersome co-payment provision, manda- 
tory quality assurance systems, and restrictions on the degree to which partici- 
pating physicians can participate in fee-for-service practice’ (Schroeder 1978, 
179). It seems safe to say that this bureaucratic confusion has discouraged and, 
for as long as it remains in place, will continue to discourage the birth of new 
HMOs (Goldberg and Greenberg 1979). One can only guess at its long-term 
effects on older HMOs and on the HMO program in general. Where HMOs have 
gained a significant market share, it has been argued that the traditional plans 
have responded in a competitive manner (ibid.), although in those settings and 
elsewhere the evidence still seems equivocal (Luft 1980a). 

In contrast, there seem to be few equivalents to HMOs in Canada and little 
descriptive and evaluative literature. With the exception of Quebec, where in 
1978 there were eighty operative CHCs (or CLSCs as they are called there) in 
operation (Brunet 1978), there has been no concerted effort to encourage and 
support these clinics in Canada. The rest of this section reviews the experiences 
of the oldest Canadian CHCs, those in Saskatchewan. The next section considers 
in some detail the limited Ontario experience. 

Despite the difference in health care financing, the Canadian experience, such 
as it is, has generally been similar to the American, although cross-border 
comparisons are likely to be fraught with biases.” 

The comprehensive group practices in Saskatchewan were born from the 
infamous twenty-three day ‘Doctors’ Strike’ of 1962 (Badgley and Wolfe 1967). 
The first major evaluation of the three largest clinics was made in 1970 and 1971 
by Anderson and Crichton (1973), who investigated the effects on hospital 
utilization of the community clinics in Prince Albert, Saskatoon, and Regina. In 
fact, however, the rates reported are not linked with a particular clinic but are 
presented for five unidentified regions. Three each contain one of the commun- 
ity clinics noted above. 


32 Except where otherwise stated, Canadian admission or separation rates are for adults and 
children and are thus comparable with American rates, which also exclude newborns. There 
is, however, some question about the comparability of the chronic/acute bed mix in the hospi- 
tals supplying data from each side of the border. Canadian hospital data are usually disaggre- 
gated by hospital type — general and allied special, mental, tuberculosis, federal, etc. The first 
of these supply the Canadian data relevant to this study. The most closely corresponding 
group in the United States comprises the ‘non-federal short-term general and other special’ 
hospitals. The bed mix in these two groups may not be exactly comparable, since another 
category in the United States is the ‘non-federal long-term general and other special’ hospi- 
tals. It is conceivable that some patients admitted to such hospitals, and thus not included in 
the American data reviewed, would (given the same disease in Canada) have been admitted to 
‘general and allied special’ hospitals. 
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Within regions containing community clinics the CHCs had lower separation 
rates than either general practices or other clinics. The differentials ranged from 
a CHC advantage over general practice of more than 36 per cent in one region to 
a scant 4.3 per cent advantage in another. What is striking, however, is the 
disparity among regions in the community clinic rates themselves — 144.5, 
157.8, and 235.9 for the three clinics. The third of these was located in a rural 
area where hospitalization rates tend to be higher. The study also found lower 
rates of elective surgery in the comprehensive clinics, while the clinics undertook 
more investigative procedures and referrals.” 

A second study of the hospital utilization experience of these three Saskatche- 
wan community health association clinics (CHACs) produced comparable results 
(McPhee 1973). The discharge rates, adjusted for age and sex, for enrollees who 
contacted physicians at least twice during the study period were as follows: 


CHAC Non-CHAC 


Prince Albert 235 303 
Saskatoon 173 226 
Regina 186 229 


Although no diagnostic breakdown of separations or days’ stay was included in 
the study, such separation data have been obtained and are used in Chapter 6. 
These numbers, unlike those deriving from two-option situations, for example, 
are based on user populations rather than enrolled subscriber populations. That 
is, the study compared hospitalization rates only for those segments of the 
populations that had two or more physician contacts during the study period. It 
ignored the three segments of the theoretical subscriber population described 
below. 

Restricting the sample to persons who also saw a physician at least twice 
eliminates four other groups from the total population of potential users: those 
who had no contact with a physician or hospital, those were hospitalized 
without any ambulatory contact with a physician (e.g. directly from an emer- 
gency department), and those who contacted a physician only once during the 
study period divided into hospital users and non-users. Unless one knows or can 


33 Commenting on the apparent lack of a consistent pattern among the various clinics studied, 
Foulkes (1973a) suggests that the explanation may be found in the failure at that time of the 
clinics to institute a prepayment system. The clinics were still operating ona fee-for-service 
basis; in other words, one of the main requisites in the CHC ideology was still missing. The 
clinics had to generate operating income in the same manner as a solo fee-for-service physi- 
cian, although the physicians themselves were not paid in that way. 
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assume that the comparison populations falling into these four groups are 
subject to similar patterns of treatment or lack of treatment, one risks drawing 
conclusions from biased data sets. In short, any attempt to develop utilization 
rate denominators in the absence of self-defined ones will be fraught with 
difficulties. This issue is taken up again later. 

In 1972 the fee-for-service method of payment to these clinics was replaced by 
a global budget for each clinic. All physicians continue to be paid salaries “based 
on training, qualifications, and experience [that] approximate the average net 
income of comparable physicians billing fee-for-item-of-service’ (Bury 1978, 3). 
Although the CHC ‘movement’ in Saskatchewan may not be thriving (from 
ten clinics in 1965 there were only seven in 1978), three large CHACs have sur- 
vived considerable turmoil, and are today alive, seemingly healthy, and all more 
than fifteen years old.* 

The studies reviewed in this section all have a common theme -a comparison 
of hospital utilization rates for PGP / CHC subscribers with those of comparable 
non-HMO samples. Table 4 attempts to compile and summarize the admission 
and ALS differentials as well as to show the extent of standardization. As noted 
earlier, the diagnosis-specific differentials provided by three of these studies 
(Densen et al. 1960, McPhee 1973, and Riedel et al. 1975) are used in deriving 
hospital cost saving estimates in Chapter 6. 

Lengthy as this review may seem, it is by no means exhaustive. Other studies 
are reviewed (or at least referred to) by Donabedian (1969), Klarman, (1963), 
MacColl (1966), Roemer and Shonick (1973), Wolinsky (1980), and Luft 
(1978a, 1980). An early review of the state of practice organization research is 
Weinerman (1966). In addition, a number of the PGPs (in particular the Kaiser 
group) often publish statistics similar to the ones reported here. Finally, a small 
number of studies for Ontario are discussed in the next section. 


THE ONTARIO EXPERIENCE 


In Ontario comparative studies have been limited to two CHCs-one in Sault 
Ste Marie, the other in St Catharines. This section recounts briefly their histo- 
ries, reviews the literature that has assessed their hospitalization records, and 
concludes with some comments on the recent status of these clinics and of the 
CHC ‘movement’ in Ontario. 


34 Of course ‘health’ may be in the eye of the beholder: I was told recently that all has not been 
tranquil in the Regina program. 
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40 Community health centres and hospital costs 


The driving force behind the CHC at Sault Ste Marie was the United Steel- 
workers’ union.” The Sault Ste Marie and District Group Health Association 
(GHA) was established in 1963, partially in emulation of the Kaiser model, with 
an initial enrolment of 16,000 (DeFriese 1975). By the end of 1975, it had almost 
34,000 members, who were serviced by twenty-eight full-time-equivalent physi- 
cians. But the road has been anything but smooth, and the present method of 
financing health care in Canada has raised serious doubts about the future of 
this clinic and other ones like it in this country (Vayda 1977). 

Although the clinic was not able to replicate fully the Kaiser setting (for 
example, it has never owned its own hospital), it did in the formative stages 
incorporate many of the more important PGP features-non-profit, salaried 
physicians, and prepayment by patients. In its early days it encountered obsta- 
cles in the community. Opposition from the private practitioners of the city to 
this incursion of ‘socialized medicine,’ which also defied the ethical code by 
actively soliciting members, led to innumerable unpleasant conflicts (Korcok 
1972, DeFriese 1975, Vayda 1977). The clinic, however, had the not inconsidera- 
ble support of the union members, who constituted a significant portion of the 
total Sault Ste Marie work force. Over 70 per cent of the families that were 
offered the choice of participating in the clinic or continuing to receive care from 
private practitioners chose CHC membership (Korcok 1972). Each family that 
enrolled paid a premium (partly subsidized by the employer). 

The first published evaluation of service utilization by subscribers to the clinic 
was done under the direction of John Hastings (Hastings et al. 1970, 1973) by 
the World Health Organization. The utilization data were based on the 1967-8 
experiences of the CHC and samples matched from a commercial plan. The 
latter, of course, reimbursed the private practitioners on a fee-for-service basis. 
The geographical location and extent of coverage were almost identical. While 
the study included a diagnostically disaggregated analysis of the hospital utiliza- 
tion differentials (Hastings et al. 1973), the small size of the sample (about 3300 
persons) precluded a fine diagnostic breakdown. The implications of using this 
partly disaggregated diagnosis-specific information in conjunction with our 
marginal cost estimates is discussed in detail in Chapter 6. 

The discharge rates were 109.4 for GHA and 136.4 for the commercial plan 
(Prudential) subscribers. The GHA members also incurred fewer hospital days as 
a result of the discharge differential and a lower ALS: 8.95 for GHA and 9.32 for 
Prudential. The main difference in discharges was in respiratory conditions, 
although GHA enrollees also received significantly less surgery, in particular of 


35 The events leading up to the establishment of the clinic are described in Goldberg (1962). 
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the pharynx, tonsils, and adenoids. Perhaps the most dramatic single differen- 
tial was the tonsillectomy and adenoidectomy rates for children aged 10-14. 
Rates per 1000 children per year were 8.8 for GHA and 26.7 for Prudential. But it 
was a case not so much of Prudential subscribers receiving this surgery with 
abnormally high frequency as of GHA members having those tissues removed 
significantly less often than average — the rate for this procedure in the Algoma 
district for the period 1964-9 was 27.3. (The utilization differentials by diagnosis 
are reproduced in Chapter 6.) 

By the time this evaluation was done, however, a fundamental change in 
Canadian health care financing was affecting the ability of the GHA clinic to 
maintain those differentials. With the introduction in 1969 of universal first- 
dollar medical insurance for the entire Canadian population, the concepts of 
prepayment and a pre-defined enrolled membership became effectively obso- 
lete. Subscribers to GHA were now subject to no financial risk from seeking and 
receiving care from non-group physicians. Yet the CHC was at risk for all services 
consumed by its enrolled membership. Prepayment was replaced by an agree- 
ment between the centre and the Ontario Ministry of Health whereby a capita- 
tion payment based on the enrolled membership was made to the centre. But 
while the amount of capitation was based ‘essentially on the average rates of 
health care costs as they existed in the province at the time for the pay direct 
segment of the population’ (Korcok 1972, 898), the members were not bound to 
receive all their care from CHC physicians. 

Although concurrent provision was made for the CHC to receive ‘incentive 
payments’ related to hospital utilization, the clinic lost much of its control over 
subscriber hospitalization. It is not surprising, then, that ‘medical services 


obtained outside the Plan increased in cost from 55 cents per member per month 
in 1969 to... $1.84 in 1976’ (Vayda 1977, 384).>’ 


36 In fact, this was not the CHC’s first experience with unrestricted freedom of choice of provider 
for its members. In 1966 the clinic had instituted an ‘interselection’ process allowing that 
choice and placing the clinic at risk for the cost of any outside ambulatory care. Mott et al. 
(1973) report however that 89.6 per cent of all ambulatory care provided to members was 
given at the GHA site. 

37 In fact, whereas before 1969 membership was determined by the number of prepaid subscrib- 
ers, defining a ‘member’ is now left to algorithms used by the Ministry of Health for determin- 
ing payment to the clinic. The Ministry must decide which recipients of care from the clinic 
qualify as capitation enrollees. All other services provided by the clinic are reimbursed ona 
fee-for-service basis. A person who receives at least 60 per cent of his ambulatory services in 
any twelve-month period is deemed to have been a capitation enrollee over that period. Thus, 
at any given time the physicians in the clinic will not be able to differentiate capitation from 
fee-for-service patients. By 1976 it was estimated that 25 per cent of all ambulatory services 
were provided by the clinic to fee-for-service patients. 
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Part of this increased cost was a result of a rise in the hospital discharge rate 
from 104.6 in 1968 to 150 in 1973.° Because the new payment mechanism 
stipulated that the clinic was to be ‘rewarded’ for reduced hospital utilization 
rates, a second study was commissioned in 1971 to analyse its hospitalization 
experience. Not surprisingly, the authors found an increased rate of 1228 days 
(in contrast to the 979 reported in 1969-70 by Hastings et al. 1973). But even at 
that, the rate was lower than the provincial rate (age- and sex-adjusted) of 1373 
days (Korcok 1972). The study also concluded that when increased ambulatory 
services for CHC subscribers were taken into account, it turned out that the CHC 
did not save anyone anything (Ontario Medical Review 1974, Korcok 1974). 
Given the environment in which the clinic was operating, this was hardly 
surprising. 

Unfortunately these results led to serious questions being asked within the 
Ministry (then Department) of Health. As Dr Kinloch, then Director of the 
Medical Services Branch, commented: ‘When they were operating with a reason- 
ably locked-in population, there’s no reason to think they could not achieve 
these kinds of savings, but the minute the provincial program came in all that 
changed. We must look at the experience of the Sault as starting in October 
1969’ (Korcok 1972, 900). Of course the relevant portion of the Sault experience 
depends critically on the questions being addressed. From Dr Kinloch’s perspec- 
tive of having to decide the future role of this CHC after health care financing was 
drastically changed, that may have been valid. But the CHC ceased, by definition, 
to be in the PGP mould in October 1969. For our interest in matched PGP/ non- 
PGP hospitalization experiences, the post-1969 record of the Sault clinic has 
little more than curiosity value. Analysis of its members’ hospital utilization 
rates since 1969 tells us nothing about the potential impact of a PGP on rates of 
hospitalization (Vayda 1973). 

In light of this fact, two recent studies are only mentioned briefly, more for the 
sake of completeness than for subsequent use. DeFriese (1975) compared the 
results of the Hastings et al. study (1973) with responses from a household sur- 
vey done in 1973. The author investigated how the advent of universal insurance 
affected the patterns of medical and hospital utilization for users of the Sault 
clinic. A random sample of Sault Ste Marie residents was drawn up and the 
respondents were grouped according to their main source of ambulatory care. 
Admission rates were 135.6 for households classified as having at least one GHA 


38 These figures are taken from DeFriese (1975). The discrepancy between 104.6 and 109.4 
reported by Hastings et al. (1973) results from their being obtained from different sources. 
The lower figure was based ona household survey, while the figures reported by Hastings 
were compiled from discharge records for a sample of the clinic membership. 
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member; 169.8 for households with no ‘members’ but who used the GHA 
facilities; and 166.8 for households who did not receive any services from the 
GHA clinic. When aggregated one step further, the rate became 149.8 for users 
(to any degree) of the clinic. Thus, while the GHA rate was considerably higher 
than that reported by Hastings et al. (1973), so too had the non-GHA admission 
(discharge) rates risen over the same period, so that those who used the clinic at 
least moderately were hospitalized 10 per cent less often than non-users. 

In 1973 the Ontario Ministry of Health undertook interrial evaluations of 
both the Sault Ste Marie and the St Catharines clinics. The final report on the 
Sault clinic compared the utilization experience of GHA capitation enrollees with 
that of patients who received at least 60 per cent of their ambulatory care froma 
‘comparable’ comprehensive clinic in the period | April 1974 to 31 March 1975 
(Ontario 1976a). The comparison clinic was in a different place, offered a 
different mix of services, and was reimbursed entirely on a fee-for-service basis. 
One wonders where the comparability came in. 

The study did incorporate some age/sex standardization of the patient 
groups, but no other consumer characteristics (socioeconomic) were mentioned. 
The authors of the study acknowledged their lack of standardization and a 
number of other potentially serious differences between the clinics and the 
populations they served. The age/sex adjusted admission rates were 183.1 for 
the GHA clinic and 172.6 for the ‘control.’ The average lengths of stay were 
essentially identical in the two settings. Although the study does provide a 
breakdown of hospital utilization experiences by diagnosis, the absence of any 
matching of populations and the confounding influence of universal insurance 
prevent the use of the disaggregated data with the present study’s cost estimates. 

While the Sault Ste Marie clinic has had a stormy history and faces an 
uncertain future, by contrast the St Catharines clinic was never really given the 
opportunity to develop a history in the PGP mould. Again the impetus for 
creation of the St Catharines and District Community Group Health Founda- 
tion came from a union, and again the union leaders were confronted with 
complaints from members about extra billing by physicians, inadequate access 
to services in off-peak hours, and rebuffs by closed practices. The discussions 
and negotiations that eventually led to the creation of the CHC started in 1964 
when the United Auto Workers won the right of choosing between two medical 
care options in contract negotiations with General Motors.* The only problem, 
of course, was to provide the second option. The period from 1964 to 1967 was 
taken up with defining the role and the legal and organizational characteristics 


39 This information is but a selective summary of an excellent historical description of the devel- 
opment of the St Catharines CHC by Tulchinsky (1970). 
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of the foundation. The detailed planning and implementation were done from 
1967 to 1969 (Tulchinsky 1970). The prepaid two-option program finally began 
in August 1969, exactly two months before the establishment of the Ontario 
Health Services Insurance Plan (OHSIP - Ontario’s entry into Canada’s univer- 
sal first-dollar insurance program). In fact, the CHC’s organizers received appro- 
val for the program three days before the Ontario government announced its 
entry into the universal plan (ibid., 42). Thus, while the St Catharines clinic 
avoided the type of confrontation with the established medical profession that 
made the early life of the Sault clinic so difficult, the timing of OHSIP ensured 
that the St Catharines plan would not be permitted the growth time necessary to 
establish a prepaid clientele. 

With the introduction of OHSIP, different financing arrangements were neces- 
sary for the St Catharines CHC. When the universal plan went into operation on 
1 October 1969, the Ministry began a capitation arrangement with the clinic that 
incorporated a ‘free choice’ option. Again, ‘subscribers’ were free to seek care 
from non-clinic providers. Out-of-plan use was, from the start, higher ee 
the St Catharines clinic population than it had been (and was) at the Sault.” 

When the St Catharines CHC opened, it had enrolled around 6000 persons. By 
June 1970 the number had grown to 10,000, but many of them were enrollees in 
name only: they continued to receive the bulk of their care outside the plan. The 
clinic was at that time also treating a significant number of non-enrolled patients 
on a fee-for-service basis. In 1970 the capitation base was adjusted to exclude 
those persons receiving significant amounts of outside care. The foundation 
remained responsible for outside services provided to capitation enrollees. The 
CHC soon found it impossible to function on this financial basis and the 
capitation arrangement was abandoned in 1971 in favour of line-by-line budget- 
ing (Ontario 1976b). In 1973 the clinic began to be reimbursed on a cost basis 
(Vayda 1977). 

Given this history, any CHC vs matched population study of hospitalization is 
ruled out. When the Ministry of Health began its study of the Sault clinic, it 
undertook a similar study of the St Catharines plan. Again, experience was 
related to that of a ‘comparable’ control clinic, and standardization problems 
similar to those for the Sault study were no less prevalent or important here. In 
fact, the inherent methodological problems are captured bya statement in the St 
Catharines study: ‘Variables associated with the providers (clinics) rather than 


40 In fact, out-of-plan use by capitation enrollees was close to 50 per cent of total ambulatory 
care and hospital admissions (Korcok 1974). More recently, out-of-plan use was still running 
at a rate close to 40 per cent (Vayda 1977). This points out again the difficulty of defining 
subscriber populations in a universal insurance environment. 
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socioeconomic variables associated with the recipients of care were used to select 
the comparison group’ (Ontario 1976b, 11). For the record the St Catharines 
Foundation users were admitted to hospital at an age/sex adjusted rate of 156, 
which was 8.8 per cent less often than users of the comparison clinic. A more 
significant difference was found in the average lengths of stay: 6 days for St 
Catharines vs 7.2 days for the ‘control’. 

In light of the unsuitability of the St Catharines study either for drawing 
inferences about the effects of PGPs on hospitalization or for using its diagnosis- 
specific utilization data, examination of further details is left to the interested 
reader. It is clear that any significant differences in hospital utilization reported 
by the St Catharines study have little, if anything, to do with comparisons of 
PGP/non-PGP matched population hospitalization. 

Not that the St Catharines experience is without value. Indeed, it provides a 
vivid example of the problems to be expected in implementing CHCs within the 
framework of universal insurance. While the Sault clinic had the advantage of 
six or seven years of consolidation before OHSIP was set up, any future CHCs 
would not be so blessed. For them the St Catharines model may bea more useful 
lesson. 

Where does this leave the future of CHCs in Ontario? It is clear that under the 
present arrangement even the CHC in Sault Ste Marie cannot be expected to 
‘produce’ hospital utilization differentials like the ones it had in its pre-OHSIP 
days or like those reported by the American PGPs. Consequently, total health care 
cost savings for services rendered to ‘capitation enrollees’ will be an elusive 
objective. It would appear then that there would have to be other equally strong 
and empirically verified justifications for the delivery of care through CHCs if the 
clinics’ existence were to be supported in the absence of changes in the enrolment 
arrangements. ‘Unless ways are developed to deal with the problems of enrol- 
ment, opposition, and capitalization, prepaid group practice may never become 
a factor in Canadian health care delivery’ (Vayda 1977, 388).") 

A recurring pattern has suggested itself in most of the data reviewed so far. In 
fact, the incidence of utilization differentials ‘favoring’ the PGP/ CHC settings 
suggests that non-random forces are at work. The data are, at the very least, 
consistent with the hypothesis that PGPs and CHCs generate lower rates of 


41 Despite the rather bleak picture painted here, new groups patterned on the CHC model were 
being started. They were generally small (employing an average of fewer than four physicians) 
and were paid on a capitation basis, but their physicians were on salary and a selection of ancil- 
lary personnel and services was included. In fact nearly thirty such centres recently in operation 
across Ontario commanded an $8.8 million slice of the provincial budget (“The doctors’ office 
patients help run,’ Toronto Star, 4 November 1978, C6). 
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hospital utilization than comparable alternative plans employing private 
practitioners. 

Many of the studies reviewed here suggested various plausible explanations 
for the differentials they reported. We now consider more rigorously a number 
of these. 


BEHAVIOURAL AND ORGANIZATIONAL CONSIDERATIONS 


There is an abundance of hospital utilization data available to researchers in the 
United States and Canada. Collecting and comparing various bodies of hospital 
data is therefore not difficult. As we have seen there has been a proliferation of 
analyses of comparative hospitalization experiences even within the relatively 
narrow field of HMOs. But the simplicity ends with the compilation and compari- 
son of data. The interpretation of such comparisons 1s fraught with ambiguities. 

Interpreting the hospital utilization differentials reported in the matched 
population studies of PGPs is important if one wishes to estimate the effect on 
hospital expenditure of an expanded role for CHCs in the Ontario health care 
system. That estimate will depend critically on the reasons for the past success of 
PGPs in reducing inpatient care. Unless we understand the behavioural, structu- 
ral, and organizational reasons for the consistent PGP advantage in admissions 
experience, we cannot determine whether such a pattern would be likely to 
continue in the future and in Ontario. 

The necessary standardization conditions for comparison of matched- 
population PGP versus non-PGP settings were stipulated earlier. The studies 
reviewed were unable to satisfy all those conditions. Nevertheless, by examining 
how patients come to receive inpatient care, one may draw on those studies to 
evaluate the factors underlying the reported inpatient utilization differentials. 

Many of the variables that interact in the hospital admission process affect 
both sides of a matched population equally and can be quickly eliminated from 
the list of potential determinants of the differentials. It is on other variables not 
so easily eliminated that the various studies reviewed in this chapter, and other 
literature, can shed some light. 

Our attention will be devoted primarily to the admission phenomenon. The 
two previous sections illustrated that the persistent and significant PGP/ non-PGP 
differences in total hospital days were usually the result of similar differences in 
admission (or discharge) rates. The evidence on ALS was mixed, with no evident 
pattern favouring one mode of delivery over the other.” The framework sug- 


42 See also Luft (1978a). Referring to the early HIP results, Klarman (1963) suggested that ALS 
rates adjusted for HIP’s elimination of many potential short-stay patients would probably 
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gested by Roemer and Shain (1959) is adopted to a large extent in the following 


discussion.” 
The admission of a person to hospital as an inpatient is preceded by the 


interaction of many factors that lead to identification of a ‘need’ for hospitaliza- 
tion. In a sense the admission itself is often the outcome of a process of demand 
and supply interaction within the agency relationship between patient and 
physician. The patient is almost exclusively responsible for initiating any given 
course of treatment. For conditions brought to a physician’s attention by the 
patient, rather than those discovered during a routine physical examination or 
treatment for a different condition, it is the patient’s belief that he or she needs 
treatment that precedes contact with the health care delivery system.’* Once the 
patient is aware of an illness or condition requiring professional care, he or she 
usually enters the medical care delivery system by contacting a nurse or physi- 
cian practising in one of the organizations on the spectrum described earlier. At 
this point, the attending physician begins an interaction with the patient that will 
determine the extent of future utilization of medical care resources during that 
episode of illness. In fact, it is often argued that this point marks the beginning of 
a physician-dominated utilization process.* 

For convenience, we divide the factors that may underly hospital utilization 
data into three groups — patient, physician, and hospital - and consider the 
influence of each in ‘creating’ the utilization differentials reviewed above. 


Patient factors 
The main ‘patient’ variable underlying the extent of hospital utilization 1s almost 
certainly the incidence and prevalence of illness, the natural occurrence and 


indicate shorter average length of hospital stay for a comparable case mix of HIP subscribers. 
Luft (1978a, 1340) tests this hypothesis on the diagnostic breakdown provided by Riedel et al. 
(1975) and finds no support for that contention. The difference in ALS when HMO members’ 
average diagnosis-specific lengths of stay were weighted by the control group’s mix of cases 
was not substantial. 

43 In particular, a more comprehensive discussion of many of the individual variables consi- 
dered in this section may be found in Roemer and Shain (1959). We shall only consider the 
scope each variable might have for influencing differences in hospital utilization patterns. 

44 Note that it is the belief that initiates the process. There may be a significant ‘need’ that goes 
unattended if patients are unaware of the existence of a condition requiring medical attention 
or are unwilling to seek care. For a more complete discussion of the implications of unperceived 
needs for the modelling of the demand for health care, see Stoddart (1975). 

45 The literature supporting this contention is voluminous and still growing, but the topic is far 
beyond the scope of this paper. For a recent summary of the evidence supporting this 
‘demand generation’ theory, see Evans and Wolfson (1978). 
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existence of illness within a given population.”® It is not unreasonable to expect 
the incidence and prevalence of illness to vary across regions, countries, or even 
cities. But they may also vary across geographically standardized population 
samples using alternative sources of primary care. The inter-regional influence 
may be dismissed, for, as we emphasized above, geographical variation in 
utilization rates renders non-geographically standardized data useless in this type 
of analysis. Most of the studies reviewed in which utilization differentials were 
reported used geographically matched populations. Within such studies, how- 
ever, the potential influence of incidence and prevalence of illness must be 
considered more seriously. 

If the health status of PGP subscribers is consistently higher than that of their 
control-group counterparts at the beginning of these studies, then the consist- 
ently lower admission rates for PGP enrollees would hardly be surprising. There 
seem to be two explanations of why any differences in health status might 
emerge, though they reflect opposing tendencies. First, since PGPs are reim- 
bursed on a non-fee-for-service basis, they are at financial risk for the services 
used by their members. It would be in their interest, the argument goes, to select 
patients who are at least initially healthy and not likely to require an inordinate 
amount of care. On the other hand many of the studies reviewed reported 
evidence deriving from two-option situations. Here one might expect the self- 
selection process to influence subscriber composition. If PGPs, as so often 
happened, offered a more comprehensive range of ‘covered’ services or did not 
institute any direct charges (as the process of becoming a subscriber entailed 
prepayment), then those persons who expected to have a relatively high level of 
utilization would be inclined to choose PGP membership (Berki and Ashcraft 
1980). 

In the latter case, however, it would be difficult to differentiate between the 
influences of health status and benefit coverage. The role of differential benefit 
coverage is described below.*” Where benefit coverage is equivalent, ‘it could be 
postulated that a self-selection occurred as a result of basic differences between 
the individuals in the two study populations in their attitudes towards medical 


46 The distinction between the two concepts is one of stock versus flow: prevalence refers to the 
extent to which the illness is present in the population at a given time, while incidence refers 
to the rate of occurrence of a particular disease during a given period. 

47 By benefit coverage is meant both the range of covered services and the extent of direct 
charges to patients. If two plans offer coverage for an identical mix of services but one con- 
tains a major-risk feature, benefit coverage is obviously not comparable. Similarly, if two 
plans offer 100 per cent coverage but one of them extends this over a broader range of servi- 
ces, benefit coverage cannot be considered comparable. 
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care or towards their own health status’ (Densen et al. 1960, 1721). But ‘patient 
attitudes toward, and awareness of, illness’ is, like benefit coverage, a quite 
separate variable from health status itself. Even with plans identically matched 
in benefit coverage and enrollees identically matched in each-plan in ‘attitudes 
and awareness,’ we would still expect differences in health status to be reflected 
in different hospitalization rates. 

But are such differences significant enough to be responsible for the 
consistently significant hospital admission differentials? Hetherington et al. 
(1975) and Roemer et al. (1972) ‘found that significantly higher proportions of 
persons with generally greater risk of sickness were members of PGP organiza- 
tions than were in commercial insurance or provider-sponsored ... plans’ (Roe- 
mer and Shonick 1973). Whether this was a function of differential benefit 
coverage, different attitudes, or random differences in health status, however, is 
open to question. Certainly benefit coverage differences did exist across the six 
types of plans analysed (Hetherington et al. 1975, 53). More recently, Eggers 
(1980) looked at the pre-HMO-enrolment utilization pattern of a group of aged 
medicare beneficiaries. A comparison of the utilization of this group before they 
became members of the Group Health Co-operative of Puget Sound (GHC) 
through open enrolment, with a control group of medicare beneficiaries from 
the same area, showed the GHC group with markedly lower pre-enrolment 
utilization than their control counterparts. In particular, the GHC enrollees used 
inpatient services at a rate less than 50 per cent of that of the controls (based on 
discharges and days stay, adjusted for age, sex, and deaths). Roghmann, 
Sorensen, and Wells (1980) provide similar evidence. This certainly suggests that 
health status differences between PGP and other populations may lie behind the 
consistent inpatient utilization differentials. 

Tessler and Mechanic (1975) did a telephone survey of persons who had 
recently been in a two-option situation and found that chronic conditions were 
more common among PGP enrollees. For other health status proxy indicators 
such as bed disability days and incidence of major illnesses there were no 
significant differences. However, benefit coverage again varied between the two 
plans in that the control plan contained a major-risk feature. It is not surprising, 
then, that chronicity was a characteristic of the PGP population.”* Berki et al. 
(1977, 1978) found no significant health status differences between PGP and 


48 Also, the significance of the difference in prevalence of chronic conditions among respond- 
ents seems to depend on the statistical technique used (Tessler and Mechanic 1975, 159), and 
differences in the same direction for spouses and children were evident only for low-income 
families. 
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BC-BS subscribers, despite significant differences in ambulatory benefit cover- 
age.’? Budenstein and Hennelly (1980) analysed families of new PGP members, 
and found no health status differences between those families which did and did 
not join the PGP. 

In his comparison of PGP members with those with and without other private 
health care coverage, Blumberg (1980, 649) found ‘that the percents of those 
with limitations on activity due to chronic conditions, and of those whose 
self-appraised health status was “fair” or “poor,” were slightly higher among PGP 
members than among those with other private coverage.’ Yet the hospital epi- 
sode rate, excluding obstetrics’ was 18 per cent lower for the PGP members. 

Angermeier (1976) provides evidence suggesting that PGPs report lower hos- 
pital utilization rates because they provide care mainly to employee groups. The 
costs and utilization for non-group subscribers who took advantage of an open 
enrolment provision were significantly higher than those for group subscribers 
to the same plan. However it would be extremely risky to generalize these results 
since evidence suggests that the two groups were motivated to join the PGP by 
different factors. While it might be argued that any self-selection bias affecting 
the composition of the prepaid population would be equally common among 
group and non-group enrollees, in fact 98 per cent of employee group members 
who were offered the choice opted for the prepayment arrangement (Broida et 
al. 1975). It is quite conceivable that self-selection based on the risk-vulnerability 
concept (Berki et al. 1977, 1978) was a far more important factor in determining 
the non-group enrollee composition than it was for the group members. Berki 
and Ashcraft (1980) review in detail the reasons for people choosing to join 
HMOs and the evidence on the role of health status differences in the enrolment 
choice. A short discussion of the risk-vulnerability literature may be found in 
Wolinsky (1980). 

A subset of the population that allows a better test of the ‘health status 
difference’ hypothesis is the Medicaid population in the United States. This 
group is not financially at risk for health care services in or out of a PGP, so that 
differential benefit coverage cannot interact with health status to affect enrol- 
ment choice. In a study that included eight PGPs, Gaus et al. (1976) found ‘no 
significant difference between the study groups and their controls in terms of 
health status perceived or number of chronic conditions’ (p. 7). Yet significant 
hospital utilization differences were found. Johnson and Azevedo (1979) also 
dismiss the health status explanation, noting for their study that ‘among the 
criteria for originally selecting low income persons for [Kaiser] health plan 


49 Inthe second study (1978) the number of chronic conditions per family member was found to 
be a significant factor favouring choice of a medical care foundation HMO but not of a PGP. 
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membership were: families with serious health problems having no medical care 
resources; and families with members between 45 and 64 years of age who had 
particular health problems. Also the matching process for selecting Medicaid 
recipients excluded persons with substantial morbidity, the blind and the dis- 
abled, while such persons were not excluded among the low income [Kaiser 
plan] enrollees’ (965). 

Perhaps the ultimate test of the importance of health status in explaining the 
hospital utilization differentials is exemplified in a study by Fuller et al. (1977). 
They compared the utilization experience of a given Medicaid sample before 
and after enrolment in a PGP. If we can assume that a person’s health status will 
not change significantly over a period of forty-four months or that the changes 
of the whole sample will balance out,*° then we have a study in which the two 
samples were almost perfectly matched in terms of health status. Again the 
hospital admission differentials persist. 

In short, while health status is undoubtedly a major determinant of aggregate 
hospital utilization in Canada and the United States, the available evidence sug- 
gests that health status differences between PGP and non-PGP matched popula- 
tions are not significant or, where they do exist, are not independently respon- 
sible for the utilization differentials. Where health status differences were reported 
they usually derived from variations in benefit coverage between plans, and the 
lower health status was commonly found within the PGP group. Yet, that 
would lead us to expect higher hospitalization rates among the PGP subscribers. 

Before looking at the range of benefit coverage in more detail as a potential 
cause, we dispense with one other ‘variable’ briefly mentioned earlier - patient 
attitudes towards and awareness of illness. Again this is likely to affect aggregate 
hospitalization, but there is no evidence to suggest that attitudes and awareness 
differed between matched comparison samples. Densen et al. (1960) and Ander- 
son and Sheatsley (1959) found no evidence of this type of selection bias. More 
recently, Berki et al. (1977) suggested that ‘health concern’ was a factor more 
characteristic of PGP enrollees than of BC-BS subscribers, but in a subsequent 
multivariate analysis (Berki et al. 1978), this variable was shown to be insignifi- 
cant as a factor underlying the choice between PGP and BC-BS. Therefore this 
factor too is set aside as having at most a minimal influence on the utilization 
experiences of the matched populations. 

The range and degree of benefit coverage provided by a subscriber’s insu- 
rance plan or, equivalently, the degree of financial risk borne by the subscriber 
may influence hospital utilization in two ways. The range of insured hospital 


50 If anything, since the sample will grow older we would expect a slight deterioration of the sample’s 
health status. In fact, that strengthens the case for health status playing an insignificant role. 
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services may affect the extent of hospital utilization because of moral hazard.”! 
But in addition the extent of ambulatory coverage may influence a patient’s use 
of in-hospital facilities. Is either of these factors a likely determinant of the 
consistent inpatient admissions ‘advantage’ of PGPs and CHCs reported in the 
studies reviewed? 

In the great majority of the PGP/non-PGP settings reviewed, in-hospital 
coverage was closely matched. Canadians have been deneficiaries of universal 
hospital insurance for nearly two decades, and BC-BS in the United States covers 
a large share of hospital care (see, for example, Berki et al. 1977, 101). Inthe HIP 
studies, both groups were covered for hospital care by Blue Cross. A study-by- 
study summary of in-hospital benefit coverage would add little to the argument, 
since in many of the studies (such as those in Canada and the HIP studies) 
in-hospital coverage was identical while significant utilization differentials were 
reported. The ambulatory factor, however, merits more attention. 

The argument is made, and it seems a reasonable argument, that PGPs report 
less hospital utilization than control groups because they generally offer broader 
and deeper ambulatory coverage. Tessler and Mechanic (1975) found that the 
more comprehensive PGP benefit coverage was an important reason offered by 
those selecting these groups. When ambulatory coverage is limited, there is a 
financial incentive to hospitalize if substitution is possible. Of course, as 
Monsma (1970) points out, the other side of the coin is that PGP physicians have 
no more incentive to provide ambulatory services than they have to hospitalize 
patients. The only difference is that hospital services tend to be considerably 
more expensive than ambulatory services to the PGP. Many of the studies cited 
emphasized the differences in ambulatory benefit coverage between the matched 
populations (see, for example, Wersinger et al. 1976, Hetherington et al. 1975, 
Berki et al., 1977) and reported higher rates of ambulatory servicing along with 
lower inpatient utilization for PGP subscribers. Perkoff et al. (1974, 1976) and 
Hetherington et al. (1975) are just three examples in which ambulatory coverage 
was reported to be more extensive in PGPs and in which the authors found 
greater utilization of ambulatory services and lower hospitalization rates for PGP 
enrollees. Luft (1978b) reviews the evidence of the use of preventive services 
(only one segment of ambulatory care) and concludes that reports of greater use 
among PGP subscribers may be attributed directly to more extensive coverage 
for those services in PGPs. Theoretically the consumption of preventive services 
would vary inversely with hospital utilization, so this too supports the conten- 
tion that ‘ambulatory benefit coverage differences’ are an important factor 
underlying the differential hospital experiences. 


51 Reference is of course to the American setting and the studies originating there. By ‘moral 
hazard’ is meant increased utilization resulting directly from increased benefit coverage. 
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There is enough contrary evidence, however, to suggest that different degrees 
of ambulatory coverage may not be a crucial factor after all. Anderson and 
Sheatsley (1959) and Densen et al. (1960) compared populations with similar 
coverage; yet the utilization differences persisted. Lewis and Keairnes (1970) and 
Hill and Veney (1970) reported an experiment in which additional out-of- 
hospital service coverage was provided to a population of Blue Cross subscrib- 
ers, with no concomitant change in hospital utilization patterns, but a surprising 
38 per cent increase in surgical admissions for single subscribers. Broida et al. 
(1975) did a similar study in which the independent impact of prepayment on 
utilization was tested. This was not a matched population PGP vs non-PGP study. 
It compared the utilization experiences of two groups of persons receiving care 
from the same collection of salaried physicians. No information is provided on 
comparability of health status or socioeconomic characteristics within the two 
populations. The authors claim that the only significant difference resulted from 
the fact that one group prepaid for care while members of the other group were 
liable for direct charges for most ambulatory care. In effect, of course, this 
comparison is nothing more than that between two groups with different 
degrees of benefit coverage, and the study design is comparable to the situation 
discussed above in which ambulatory coverage was extended (Lewis and 
Keairnes 1970, Hill and Veney 1970). As the theory predicted, ambulatory visits 
were significantly more frequent among the prepaid population. But like the 
Lewis-Keairnes and Hill-Veney experiment, hospital discharge rates were not 
lower for the prepaid group. In fact they were significantly higher! 

What is surprising about this experiment is not the results themselves, but the 
authors’ explanation of them. They suggest that the finding of higher in-hospital 
service rates for the prepaid population runs ‘counter to the conventional 
wisdom so far as the impact of prepayment on use of medical-care services is 
concerned’ (Broida et al. 1975, 782). Apparently lower rates were expected for 
that group. Since in-hospital benefit coverage did not change and since both 
groups were receiving care from an identical set of providers who were on salary, 
it is not clear why they expected that. Perhaps one of the reasons offered by the 
authors to explain their results—increased detection of conditions requiring 
hospitalization as a result of the increased use of ambulatory services —is at 
least partly responsible for the results and should in fact have constituted part of 
their a priori hypothesis.” 


52 It would appear that Broida et al. (1975) have confused their comparison with the more 
common PGP versus solo fee-for-service practice comparisons. Yet one of the crucial differen- 
ces between those two settings — method of physician remuneration - is held constant in this 
particular study. The same ser of salaried physicians administered care to the prepayment and 
fee-for-service populations: this confusion (if it is one) is not restricted to the original authors. 
Schroeder (1978) and Wersinger et al. (1976) fail to place this study in its proper context. The 
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Roemer (1958), who did a study of four types of coverage in Saskatchewan, 
also found that the extent of ambulatory coverage varied with the rate of 
hospitalization. He suggested that increased physician contacts arising from the 
extended benefit coverage were at least partially responsible for the hospital 
utilization statistics. 

It was noted above that Roemer et al. (1972) and Hetherington et al. (1975) 
reported more ‘high health risk’ persons in the PGPs (where ambulatory coverage 
was more extensive) than in the matched populations. On theoretical grounds 
one would then expect, other things being equal, higher hospitalization within 
the PGP population. If one believed that disparate degrees of ambulatory cover- 
age were responsible for hospital utilization differentials because of the perverse 
incentives to hospitalize where that coverage was more restricted, then one 
ought to believe also that the population health status differences resulting from 
those coverage discrepancies would tend to eliminate some portion of the 
utilization differentials. Yet, as shown in Table 4, the percentage differences in 
admission rates reported by Hetherington et al. (1975) are among the highest in 
the studies reviewed. 

The evidence apparently refuting the importance of ambulatory coverage 
does not end there. Gaus et al. (1976) found no significant differences in overall 
ambulatory utilization in settings with identical ambulatory benefit coverage for 
the PGP and control groups. As mentioned above, however, they found six 
instances of significantly lower admission rates for the PGPs (the other two were 
also lower, but not significantly so). The study by Fuller et al. (1977) of the 
utilization experiences of a Medicaid population before and during PGP mem- 
bership gave similar results. Benefit coverage for all care was effectively identical 
during the two periods of analysis. Yet both admission and ambulatory physi- 
cian encounter rates decreased during the time of PGP enrolment. Williams et al. 
(1979) found fewer inpatient admissions among enrollees in an independent 
practice plan involving private practitioners, despite prepayment in both plans. 

Finally, the Canadian evidence, in which the utilization differentials persist 
under uniform coverage, suggests a minimal role for the ambulatory benefit 
coverage variable. In short, it appears that ‘merely extending insured ambula- 
tory service benefits will not reduce hospital utilization under fee-for-service 
practice’ (Roemer and Shonick 1973, 290) or under any other mode of provider 
payment. Furthermore, the hospital utilization differentials persist in settings 
with identical coverage of all types. 


former suggests that ‘despite isolated reports to the contrary, such as that of Broida (1975, 
177) I have no doubt that hospitalization is markedly less in established prepaid group practi- 
ces than in group or solo fee-for-service practice.’ 


The organization of medical care delivery 55 


So far we have eliminated health status and financial risk factors from serious 
consideration. Closely related to (and interrelated with) these variables is the set 
of socioeconomic status proxies. There is evidence that marital and family status 
and other such factors influence the rate of hospital utilization. For given age 
levels and insurance coverage, for example, single, widowed, and divorced 
persons tend to use hospitals more often than married couples.’ Those choosing 
HMOs are more likely to be married (Berki and Ashcraft 1980), ‘with larger and 
younger families than those choosing less comprehensive ...service benefit 
plans’ (606-7), although contrary evidence does exist (Tessler and Mechanic 
1975). The latter study also found a greater propensity for better-educated 
persons to join PGPs, while Hetherington et al. (1975) found that the correlation 
between education and hospitalization varied within PGPs: in the Kaiser plan the 
more highly educated consumers did use hospitals more, but in the ‘small’ PGP, 
the reverse was true. 

Berki et al. (1977) reported significant differences between those who enrol in 
HMoO-type plans and BC-BS subscribers on a number of socioeconomic variables. 
Again, HMO enrollees tended to be married and better educated. They also 
found differences in age, sex, and income, but the matched population studies 
usually standardized for those factors as far as possible. Roemer and Shonick 
(1973) and Berkiand Ashcraft (1980) review additional information on socioeco- 
nomic composition of subscriber groups. There is, however, a distinct difference 
between talking in general terms about the socioeconomic composition of 
persons joining different groups and specifying the role of socioeconomic fac- 
tors in creating the hospital utilization differences. 

Perhaps the most pertinent test of the importance of socioeconomic factors in 
explaining hospitalization differentials is provided by those studies that focus on 
the Medicaid population and also standardize for age and sex. Gaus et al. (1976) 
constructed random samples of Medicaid patients stratified by age of household 
head, family size, and Medicaid program. The comparison populations were 
also closely matched in terms of sex and race and often ethnicity as well. If such 
factors were believed to lie behind the differences in admission rates, those 
differences would be expected to disappear in this study setting. In fact, as noted 
earlier, the significantly lower rates for the PGPs remained. Of course, the best 
socioeconomic matching is again provided by Fuller et al. (1977), who observed 
the experiences of one set of Medicaid beneficiaries before and after PGP 
enrolment. Again the significant differential, in the same direction, persisted. 

Accessibility of medical care is almost certainly another determinant of 
aggregate hospital use. The availability of sources of primary care will affect 


53 See Roemer and Shain (1959, 9-11) for a somewhat dated review of this evidence. 


56 Community health centres and hospital costs 


ambulatory care contacts for any given population, and that in turn might be 
expected to influence inpatient admissions. 

The evidence, such as it is, suggests no significant role for access to primary 
care. Salkever et al. (1976) addressed this issue by using the probability of 
receiving care for a variety of conditions as an access proxy. They found no 
significant differences in probability for adults, but a greater tendency for 
children of HMO subscribers to contact their primary care source for comparable 
episodes of illness. Similar results are reported by Berkanovic et al. (1975), 
based not on probability of receipt of care but on patients’ satisfaction with their 
access to primary providers. However, the HMO side of the comparison was a 
medical care foundation rather than a PGP. 

A series of studies assessing the factors underlying consumer choice of 
primary care delivery mode (Berki et al. 1977, Ashcraft et al. 1978) found that 
inadequate prior access was a major reason cited by PGP subscribers for their 
decision to enrol in the group practice. Prior access, as ‘measured by the 
existence of a relationship with a private physician’ (Berki et al. 1978) was 
inversely related to the propensity to join a closed-panel HMO. Ashcraft 
reported, furthermore, that those who did joinan HMO because of ‘lack of access 
to and dissatisfaction with previous sources of care’ (14) were, to a large extent, 
satisfied with the access aspect of the HMO. This and other related literature is 
reviewed by Berki and Ashcraft (1980). 

Finally, the Medicaid studies by Gaus et al. (1976, 11-13) and Fuller et al. 
(1977) are again useful sources of evidence. The former study measured access 
‘in terms of the time it took to reach a physician ... the percent able to do so, the 
time it took to make an appointment and waiting time in the office.’ The 
evidence there seemed to favour the HMOs. Fuller’s (1977) results were even more 
favourable to the PGPs. Enrollees waited fewer days for an appointment and spent 
less time waiting in the office. Furthermore, ‘67 per cent of the survey study group 
thought it was easier to see a PGP doctor than it had been to see a doctor through 
Medicaid. Only seven per cent thought it was more difficult’ (ibid., 727). 

This evidence is consistent with the argument that the utilization of ambula- 
tory services is greater for PGP enrollees, an argument that has already been 
considered above. However, it does not provide any independent explanation 
for the lower hospital utilization rates of PGP subscribers. 

If there is any consensus deriving from this discussion of the influence of 
patient ‘characteristics’ on the hospital utilization differentials, it seems to be 
that such influence is minimal. We look next at the providers of care. 


54 There are two kinds of access - physical and financial. But financial access has been dis- 
cussed in the guise of benefit coverage. The focus here is on convenience, on the indirect price 
aspects of accessibility. 
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Physician factors 

That the more physicians there are in an area the higher aggregate hospital 
admissions will be in that area seems probable and is widely acknowledged to be 
true. But to argue that the number of physicians per capita is responsible for the 
admission rate differentials demands evidence on both the effect of physician 
/population rates on admissions and the comparative ratios for matched popu- 
lations. One might for example suggest that the PGPs are characterized by lower 
physician/ population ratios and that admissions per capita are lower in those 
settings for that reason. But it is difficult to separate that argument from the 
- question of patient access, since a lower physician/ population ratio may make it 
harder to get an appointment with a physician. If anything, access seems easier 
in PGPs. But how else could physician supply affect hospitalization differentials 
directly if not through access? Of course this begs the important question, since 
the evidence reviewed above did not suggest that the numbers of physicians 
serving each of two (or more) subscriber groups in a given study were signifi- 
cantly different.” 

An important physician factor may be the hospital admitting privileges of the 
provider populations. If PGP physicians are denied equal access to inpatient 
facilities for any reason (such as professional opposition to the PGPs), this fact 
might be reflected in the groups’ admission rates. Critics of the early HIP studies 
maintained that HIP-affiliated physicians were discriminated against when it 
came to receiving admitting privileges in New York hospitals and claimed that 
this explained the lower admission rates for HIP enrollees. Densen et al. (1960), 
who addressed that criticism, reported that 80 per cent of the HIP general 
practitioners were affiliated with at least one municipal hospital, a rate consider- 
ably higher than the 44 per cent for all family physicians in the New York City 
area. However, Klarman (1963) points out that statistics on specialists would 
have been more illuminating because they do most of the admitting, and that 
affiliation cannot be equated with access. 


55 A likely reason for the absence of any such discussion is the difficulty of identifying the 
number of suppliers for a given population. The physical confines of the PGP pose no problem: 
counting heads does not require abnormal dexterity. But identifying the set of possible out-of- 
group physicians to whom group subscribers might be referred is more difficult. Within the 
control groups, one can adopt one of two methods: (i) Count the physicians contacted by 
members of the control. That may ignore some physicians who are the primary source of care 
only for a subset of the population who had no physician contacts during the study period as 
well as other physicians who might receive control group referrals but did not during the 
study period; (ii) Define a ‘catchment area’ based on some reasonable distance beyond which 
patients in the control would not travel, and count the physicians in it. But if that method is 
adopted it should apply to the PGP subscribers in a geographically matched study because 
theoretically they could be referred to any physician within that area or could choose to seek 
care outside the group. 
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The debate did not end there,” but none of the other studies reviewed here 
reported restricted hospital access for PGP physicians. Furthermore, as time has 
passed, the PGPs have been less and less overtly opposed by the profession and 
any such restrictions could be expected to have been correspondingly reduced. 
Yet recent studies report differentials at least equal to those of the HIP 
comparisons. 

The arguments linking disparate quality of care to incidence of admissions 
are hard to assess because of the difficulty of quantifying quality. If one equates 
high-quality care with an emphasis on prevention and early detection, then two 
Opposing causal chains are possible. Stressing early detection or prevention in 
one setting might allow early cures of conditions that would otherwise eventu- 
ally require hospitalization; or, equally convincingly, more intensive screening 
might allow detection of more conditions requiring earlier hospitalization. 
Before either argument is tested, however, one must be convinced that this type 
of preventive activity is an useful quality indicator by which to compare delivery 
systems. 

Luft (1978b, 1980a) and Roemer and Shonick (1973) have reviewed the 
evidence on provision of preventive services. There seems to be no clear consen- 
sus that PGPs provide more such services than their fee-for-service counterparts, 
or even if they do, that all such services are efficacious. 

But there is surely more to quality of care than prevention. Overall changes in 
health status are what should be of interest, and, as is common when dealing 
with that topic, there is little evidence to draw on. Hetherington et al. (1975) 
assess the variations in three other quality proxies: rationality (which refers to 
the thoroughness of the care process in response to a presented complaint, and is 
constructed from indicators that include physical examination, history, and 
diagnosis); verification (referring to diagnostic followup and including blood 
count, urinalysis, serology, and chest x-ray); and continuity (followup visits). 
They found that the two PGPs (which had ranked first and second among the six 
plans on the prevention indicator) ranked first and third for rationality, first and 
second for verification, and third and fifth on continuity. The PGPs were first and 
second in overall quality of care. The authors suggest that ‘ongoing peer review 
and opportunities for continuing medical education’ (ibid., 180) may be impor- 
tant physician factors underlying this evidence, but there is also some suggestion 
that, particularly concerning verification and prevention, the PGPs overprovide 
or misdirect services (ibid., 193-4). 

This particular evidence is inconclusive but does not suggest that the lower 
hospitalization rates for the PGPs are the result of lower-quality care in those 


56 Those interested in following the progress of the debate might have a look at Klarman (1969) 
and Shapiro (1970). 
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settings. An older series of studies using prematurity and perinatal mortality 
rates as health status measures suggested higher quality of care in HIP than in its 
controls (Shapiro et al. 1958, 1960), and Miller et al. (1967, 203-6, Appendix IV) 
highly commended the quality of care found in Kaiser Plan groups. 

Dutton and Silber (1980) reported generally poorer than expected children’s 
health outcomes in solo practice, and higher than expected outcomes in a 
prepaid group. Expectations were based on demographic factors, previous 
illness and health care utilization history, and family age/sex structure and 
socioeconomic status, and were related to five relatively common children’s 
conditions. In attempting to explain their results, the authors noted that ‘doctors 
in the prepaid group ... were more highly trained than the solo practitioners — 
almost twice as many had completed pediatric residencies [and]... prepaid 
group ... physicians also had more postgraduate training and were more likely to 
have attended medical schools regarded as high quality’ (708). Also, almost half 
the solo physicians ‘had a second medical practice in addition to their primary 
practice ...[while] less than a quarter of the prepaid group... physicians listed a 
second practice (and those who did usually were referring to care of hospitalized 
patients)’ (ibid.). 

Cohen (1980) compared utilization rates for a single procedure - ‘prenatal 
cytogenetic diagnosis (a medically indicated service for women aged 35 and 
older)’ (513), and found the rates in four PGPs to be equal to, or higher than, in 
their respective comparison communities. This technology is generally agreed to 
be ‘medically indicated for a defined and identifiable segment of the population’ 
(516), and access could be eliminated as a potential explanation of the disparate 
rates. 

Finally, the lack of contrary evidence itself suggests that quality of care is at 
least as good in prepaid group practices and community health centres as in 
alternative settings.” 

The final and perhaps most important physician factor to be considered here 
is the method of paying the provider.”* It pervades the literature reviewed in this 


57 Roemer and Shonick (1973), Cunningham and Williamson (1980), and Wolinsky (1980) 
review some further studies relating to quality. One exception appears to be the recent forma- 
tion in California of prepaid plans that provide care for the Medicaid recipients of that state, 
where fraudulent practices and low-quality care apparently went together. ‘The change in 
political climate after 1970 and the relatively sudden potential, particularly in California, for 
making large profits off government contracts and grants have brought into the field people 
with rather different motivations’ (Starr 1976, 81 ). But this experience, suggests Schroeder 
(1978), was an exception rather than the ‘rule’and was perhaps the direct result of allowing 
proprietary interests rather than consumer interests to control many of the groups. 

58 Not that there are no other ‘physician factors.’ Years of practice, age, sex, education, and 
medical philosophy may influence a physician’s propensity to hospitalize his patients. But 
relevant evidence on differences of this type across matched -population provider groups 
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chapter as a basic difference between the PGP and control organizations. The 
intent here is not to become submerged in the voluminous literature on methods 
of physician remuneration, for that would be neither novel nor particularly 
useful.” 

The many discussions of this subject pertain almost exclusively to four 
alternative schemes: fee-for-service, capitation (per patient), salary, and, less 
commonly, case payment (a fixed amount for care of an entire episode of 
illness). Not all of the related literature makes the distinction between payment 
to the medical practice and payment to the physician as an input to that 
practice.” 

Most of the utilization studies reviewed in this chapter compared fee-for- 
service health care delivery with one or more of the remaining schemes. But in 
what form was this comparison manifested? If we think of a physician in a 
private practice as an entrepreneur who pays himself an implicit wage in return 
for his time, then as far as payment for work is concerned, there is no economic 
difference between private practice and an organization in whicha doctor is paid 
a salary, regardless of how the organization is reimbursed. Thus, the distinction 
‘s not between methods of physician remuneration for practice time, but 
between methods of profit or of income-sharing. The private practitioner 
receives practice profits net of expenses including his shadow wage, and that is 
what distinguishes him from his salaried counterpart. In effect, then, the com- 
parisons noted above were often between physicians who received essentially 
only an explicit wage (i.e. a salary) and those who had a major vested interest in 
practice profits. 


seems not to have been gathered. If the mix of providers serving PGPs was markedly different 
from the general mix in terms of the first four factors, one would be inclined to conclude that 
it was not years of practice or age, say, that was responsible, but rather the different medical 
philosophies adopted by those physicians. For example, younger physicians who had recently 
graduated might be more receptive to working in the comprehensive care environment of 
pGPs. This would seem to suggest that only medical philosophy needs to be dealt with. 
Unfortunately no one yet knows how to quantify it. To the extent that philosophy is reflected 
in a physician’s choice of method of payment, it is dealt with here. Medical philosophy is also 
inseparable from the general ‘organizational factors’ discussed below. 

59 A full-scale discussion of methods of remuneration has been avoided because such analyses 
already abound. The subject is considered briefly in many volumes and articles such as Fraser 
1975, Evans 1975b, Crichton 1973, Pauly 1970, Ontario Economic Council 1976, Migué and 
Belanger 1974, Shortell 1972, Foulkes 1973a, Roemer and Shain 1959, Somers and Somers 
1961, and Pickering 1973. In addition, Glaser (1970, 1976), Boudreau and Rivard (1976), 
Roemer (1962), Gabel and Redisch (1979) and Hogarth (1963), for example, made this sub- 
ject the principal focus of their research. , 

60 Fora discussion of the consequences, see Evans (1975a, 1976a). 
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The physicians in the PGP/CHCs are usually paid a salary or according to a 
prearranged income-sharing plan.” In the United States the organizations them- 
selves are financed on a capitation basis. In Canada, CHCs have functioned 
under global budgeting agreements with the relevant government agencies or 
have been reimbursed on a capitation basis. In contrast, BC-BS and commercial 
plans in the United States and plans such as OHIP in Canada reimburse private 
practices according to: fee schedules, on a strictly fee-for-service basis. 

The way in which the practice is reimbursed and the physician’s role within 
the practice organization are potentially significant reasons for the differential 
use of hospitals because of the basic conflict of interest that faces a physician- 
entrepreneur in a private practice. As an entrepreneur his incentive is likely to be 
the maximization of net receipts (or a combination of net revenue, leisure, and 
some other mix of utility arguments). As a physician and provider of care to 
relatively uninformed consumers his aim ought to be to undertake whatever the 
patients’ interests warrant, and no more. The combination of these incentives 
seems to favour throughput maximization of services that are both highly 
remunerative on a unit-of-time basis and of little or no risk (or possibly of help) 
to the patient. Such services may include hospital admissions for elective 
surgery, since the hospital provides inexpensive support services while elective 
surgical procedures tend to be of minimal risk (and often of little value) to health 
status.°’ In addition, necessary surgery that could be done onan outpatient basis 
is more likely to be treated in that manner by PGP physicians, and the HMO setting 
may encourage a substitution of ambulatory for inpatient diagnostic procedures 
since the HMO is often at risk for the hospital costs incurred by its patients. 

The tenor of this discussion is quite strikingly supported by the data reviewed 
earlier. In addition, Monsma’s (1970) seminal article on the relationship between 
demand and marginal revenue for physicians’ services presented empirical evi- 
dence for his hypothesis that ‘the demand for physicians’ services is influenced 
by the marginal revenue physicians receive’ (ibid., 145). 

Further evidence supporting the importance of this factor has appeared in 
two analyses of an experiment in Baltimore. Although not strictly pertinent to 
hospital utilization, the evidence does concern the question of remuneration. In 
1963 Baltimore’s medicare program was having difficulty with a capitation 


61 See Weil (1976, 345-6), who states that ‘Physicians in... prepaid groups are usually salaried 
... All of the plans pay salaries to their full-time physicians. Salaries are often determined by 
the number of persons for which the particular group of physicians is responsible (capitation), 
but in the case of full-time staff, the income from prepayment is pooled and redistributed ina 
previously agreed-on manner.’ 

62 The interested reader might enjoy Williams’s (1971 b) piece on avoiding unecessary surgery. 
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system owing to the inequitable distribution of older persons across physicians’ 
practices. The physicians who were caring for a relatively large proportion of 
these patients were being inadequately reimbursed for the extra services they 
were required to provide. In response, the program changed to fee-for-service 
early in 1963. Rodman (1965) and Alexander (1965), who analysed the resulting 
physician utilization data for the rest of 1963 and for 1964, concluded that, 
after the change in remuneration, there was a definite trend towards higher 
utilization of physician ‘facilities.” Rodman suggested that the increase was in the 
order of 10 per cent for 1963 and predicted an even higher average increase for 
1964. 

Luft’s (1978a) review of the PGP hospitalization literature suggests that PGP 
physicians do not admit patients simply for diagnosis and tests as often as their 
control counterparts. He finds less definitive evidence as regards surgery: ‘people 
in HMOs have markedly lower surgical rates and ... prepaid group practices have 
very low rates for some specific ‘discretionary’ procedures. However the rates for 
non-surgical admissions tend to be equally low, and the ‘discretionary’ rates, 
with the exception of tonsillectomies, are not consistently lower than the rates 
for all surgical procedures’ (1341). 

Luke and Thomson (1980) standardized for the possible influence of hospital 
factors in looking at the effect of method of physician payment on use of 
hospital resources. Among other things, they compared lengths of stay in one 
hospital of patients of a prepaid group, a fee-for-service group, and a set of un- 
affiliated physicians. The prepaid group patients had the lowest diagnosis / 
severity-adjusted length of stay. Also interesting was their finding that the fee- 
for-service group showed the highest rate of consultations. 

Evidence from the medical care foundation literature and from Broida et al. 
(1975) is also revealing. Foundations, which are ostensibly (and by definition) 
HMOs but whose physicians are reimbursed by fee-for-service, have provided 
little evidence of hospitalization differentials like those reported for PGPs, des- 
pite the financial incentive to the HMO to minimize the use of hospitals. Broida’s 
comparison of a prepaid and a fee-for-service population each receiving care 
from salaried physicians failed to produce a hospitalization differential favour- 
ing the prepayment population. Finally, PGPs such as HIP, which was not at risk 
for the hospital utilization of its patients, report lower admission rates for their 
subscribers. 

While this discussion does not allow the unequivocal conclusion that the 
method of physician remuneration is the causal link explaining these differen- 
ces, that explanation is at least consistent both with a plausible conceptual 
framework and with the copious empirical-evidence presented here. (See also 
Blumberg 1980). Moreover, if one is willing to accept this conclusion tentatively, 
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one must also be sympathetic to the suggestion that the PGP admission rate may 
be slightly upward-biased as a result of out-of-plan use by group subscribers. If 
non-PGP providers who render services to those subscribers are paid on a 
fee-for-service basis and hospitalize patients at rates representative of all fee-for- 
service physicians in their area, and if PGP hospitalization rates reflect the total 
hospital use of their subscribers, then those rates will be upward-biased esti- 
mates of PGP-physician-generated inpatient utilization. 

While we are unable to eliminate physician admitting privileges from consid- 
eration definitively, the only physician factor of any consequence seems to be the 
method of physician reimbursement. 


Hospital factors 

That bed supply and internal hospital policy (as set by administrators, medical 
staff, and boards of trustees) have an impact on hospital utilization is unlikely to 
be disputed. However, aside from bed availability there is no indication that 
these factors would be discriminatory in their influence. In-house decision 
making with respect to patient care does not seem to be a function of the type of 
organization from which the patient sought primary care. 

There is some evidence that the per capita supply of beds tends to influence 
utilization rates. Feldstein (1967) found evidence of an apparently insatiable 
demand for beds. Occupancy rates tended not to be a function of beds per 
capita. Roemer (196la), reporting on an American county in which approxi- 
mately two hundred additional beds were added in a community that had 
experienced a 78 per cent occupancy rate, found a sharp rise in number of 
admissions and ALS for the two subsequent years, a period when the population 
rose only marginally. In particular, while bed capacity increased by 42 per cent, 
Blue Cross subscribers increased hospital days in the first year by 38 per cent. On 
the other hand, Stevens (1970) argues that physician-generated demand for 
beds, originating with open-staff hospital policies that do not limit the number 
of physicians with admitting privileges, is the prime factor. The result is an 
increased bed supply followed by a corresponding increase in admissions. In 
either case, the supply of beds cannot be considered solely a ‘hospital factor’ 
since the physician is an important part of the linkage in both arguments. 

Those who contend that bed supply differentials underly the utilization 
differentials undoubtedly base their argument on the Kaiser experience. While 
Kaiser group physicians practise within a presumably inflexible constraint of 
approximately two beds per 1000 subscribers, the American average is over four 
beds. It is not difficult to see how the lower Kaiser utilization rates could be 
explained easily by that one factor. But the explanation may be wrong. Kaiser 
owns its hospitals and is therefore at risk for the hospital and ambulatory care of 
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its enrollees. As noted earlier, HIP did not own hospitals and was not at risk fc 
its patients’ hospital use at the time of the studies reviewed earlier. Most of th 
other research incorporated enough geographical standardization to eliminat 
bed supply as a means of generating the differentials. For example, Wersinger ¢ 
al. (1976) compared three HMO-type settings that had equal access to hospita 
beds and still found significantly lower admission rates for the PGP than for th 
other HMOs or BC-BS. This finding Suggests that while the Kaiser situation ma: 
impose lower admission rates by relative bed scarcity, such an imposed bei 
supply differential is not necessary and may not be sufficient to reduce admis 
sion rates. 

Other ‘hospital factors’ suggest a similar conclusion. Hospital directive 
about admission and discharge policy, the influence of the medical staff ir 
determining operating policies in the hospital, and the way in whicha hospital i: 
reimbursed, will all influence its occupancy rate. (For example, reimbursemen: 
ona per diem basis is likely to encourage a high occupancy rate). The availability 
of alternative chronic care facilities in the neighbourhood will determine the 
extent to which acute care beds must be filled by extended care patients 
Similarly, the availability and accessibility of other sources of ambulatory care 
will influence hospital use. Bellin et al. (1969) report that the utilization of 
nearby hospitals declined markedly in the two years following the opening of a 
Boston neighbourhood health centre. And one cannot neglect ownership of the 
hospital as a factor contributing to its utilization. But insofar as most Canadian 
hospitals are in the public, non-profit domain, the means of payment to hospi- 
tals is usually more important than ownership. Reimbursement schemes such as 
global budgeting appear to have little effect on hospital utilization (Ontario 
Economic Council 1978); at any rate they are not important to the present 
discussion. While these factors may have interacted with different weights in the 
overall utilization process, none of them was so differentially pervasive in the 
matched populations that it could have been of more than minimal influence. 

The hospital factors, then, do share a common characteristic: they all affect 
the extent of hospital utilization. They also seem alike in that none of them will 
influence consistently one population sub-group more or less than another. 


Organizational factors 
Densen et al. (1958) identified the difference in practice organization as one of 
three possible explanations for their results. We have since eliminated one of 
those — differential ambulatory coverage —-and have kept one - physician remu- 
neration. That leaves the organizational factor. 

It may be argued that the interaction of a number of organizational factors 
peculiar to the PGP/CHC may reduce inpatient care. Perhaps peer review and 
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ready consultation, the availability of diagnostic facilities, and an emphasis on 
treating the patient rather than a series of episodes of illness could discourage 
hospitalization except where absolutely necessary. How legitimate is that 
argument? 

For private practitioners, access to much of the necessary diagnostic equip- 
ment may be had through one of three channels: hospital facilities, referral to a 
specialist, or referral to a private medical laboratory. Referral to a specialist 
contains a certain amount of risk for a general practitioner, insofar as the patient 
may decide to continue being treated by the specialist. For patients who need 
radiological or laboratory tests, but not specialist consultation, a general practi- 
tioner must choose between private laboratories and hospitals. In some cases it 
may be more convenient for a physician to use a hospital and thus to cause some 
‘unnecessary’ hospitalization. For example, a physician who suspects that a 
patient will have to be hospitalized but who wishes to have the patient’s diagno- 
sis confirmed by tests might choose to hospitalize the patient, do the tests there, 
and, if the condition is less serious than expected, release the patient. This 
method, costless for the physician, may also be more convenient for the patient. 

Group practices and health clinics on the other hand provide some combina- 
tion of laboratory, radiology, and therapeutic services to ambulatory patients 
without outside referral being necessary. This would appear to be a way of 
reducing some of the pressure on hospitals. 

The extent to which hospitals are thus used by private practitioners when 
other arrangements would suffice is difficult to ascertain. How does one distin- 
guish for example between primarily diagnostic admissions for upper respira- 
tory ailments from admissions primarily for treatment? One way of judging how 
far physicians use hospitals in place of other diagnostic facilities would be by 
standardizing for organizational characteristics and noting whether the differen- 
tials persist. Wersinger et al. (1976, 723) compared ‘a multiple-site group practice 
providing services on a fee-for-service and prepaid basis’ with a PGP, but the 
network was not at risk for hospital care. While the PGP subscribers were 
admitted to hospital less often, that may have been a function of the different 
financial responsibilities of the two groups. 

Scitovsky (1980) and Scitovsky and McCall (1980) found almost identical 
inpatient day rates per 1000 persons (excluding maternity) in comparing a PGP 
with a fee-for-service group practice whose physicians were not at risk for 
hospital use. While admissions were fewer among the PGP enrollees, average 
_ length of stay was higher. These settings differ from the PGP vs solo comparisons 
apparently only in the shift from solo to multi-specialty group as the basis of 
comparison. The disappearance of the differential does suggest an independent 
role for the form of organization in explaining hospital utilization differentials. 
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This appears to be one of the areas where the empirical literature has little to 
offer. Undoubtedly that is partly due to the vague ‘formalizations’ of organiza- 
tional factors and their dimensions and to the conceptual difficulty of distin- 
guishing practice style and philosophy from the entrepreneurial and financial 
risk aspects. Therefore, although there appears to be some role for ‘practice 
organization and characteristics’ in the hospital utilization differentials, the 
extent of that influence is uncertain. 


Summary 

We have considered in detail a wide range of factors likely to affect hospital 
utilization. We were unable to eliminate two factors potentially capable of 
explaining the hospital utilization differentials: whether the provider shares in 
practice profits, and practice organization. Although these variables may not be 
the most important in determining the absolute volume of admissions, they were 
the only distinguishing characteristics of all sets of comparison groups. In a 
discussion devoted to a similar investigation, Evans (1975b, 21) provides an 
apt conclusion: 


Klarman (1970) ... points out ... that the differences between fee-for-service and capitation 
or administered budget practices are much more complex than simply the difference in 
mode of practice or physician reimbursement. Organization and philosophy differ 
dramatically across modes, as presumably does the psychology of the participating 
physician. It is not rigorously proven, therefore, that the remarkably consistent reduction 
of hospital use of about 20%-25% which is associated with shifts away from fee-for- 
service is in fact a result of the removal of economic incentives to excess use. Nevertheless, 
on the basis of the existing evidence, it is clearly much more plausible than the null 
hypothesis. 


Since payment of PGP physicians by salary and the organizational structure 
described earlier are integral characteristics of PGPs and CHCs, there is no reason 
to believe that the experiences reported in the literature could not be reproduced 
in similar situations in Ontario. In fact the Hastings et al. (1973a) and DeFriese 
(1975) evidence shows that in Ontario, as elsewhere, a CHC can reduce the use of 
hospitals. 


CONCLUSION 
This chapter has reviewed the literature comparing the hospital utilization of 


PGPs or CHCs with that of matched population control groups and analysed those 
studies to assess the general applicability of their results. As Table 4 shows, PGPs 
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with remarkable consistency reported admission rates 15 to 50 per cent lower than 
those of the controls. Differences in length of stay did not seem related to the mode 
of delivery. 

The comparable Ontario experience was also reviewed, and the present 
conditions under which new CHCs would have to operate in Ontario were 
discussed. It was suggested that modifications to the ‘free choice of provider’ 
characteristic of Canadian medicare (universal insurance plan) will be necessary 
if the PGP or CHC concept is to regain any meaning in Ontario. One possibility 
would be to de-insure any services available through the CHC that enrollees 
chose to receive from non-CHC physicians. 

Our assessment of the variables that may be able to explain the consistent 
admission rate differentials suggested that, where the providers were paid prim- 
arily by salary, the admission rates were lower than for patients of other kinds of 
practices. In addition, we were unable to eliminate organizational differences 
from consideration. All other potential influences were standardized in some 
part of the empirical literature in which the admission differentials persisted. 

The estimation of hospital cost savings that will occupy the rest of this study 
should, then, generate figures which will be fairly representative of what we 
might expect on a broader scale, given comparable PGPs. Such estimates depend 
on the derivation of diagnosis-specific hospital expenditure figures that can be 
matched with utilization data from the literature described in this chapter. The 
next chapter develops the framework within which those cost estimates may be 
derived. 


summary of Chapters 3, 4, and 5 


The next three chapters show how the diagnosis-specific marginal costs of 
inpatient hospitalization have been estimated. This summary will enable the 
non-specialist reader to grasp the main points, with which it is possible to skip 
directly to Chapter 6. 

In order to convert the hospital utilization differences described in Chapter 2 
to their equivalent hospital costs, we need information on the costs of treating 
those ‘saved’ cases or days of inpatient care. In short, it becomes.a question of 
estimating the additional hospital costs that would have been incurred by the 
PGP or CHC enrollees, had their inpatient utilization patterns been identical to 
those of their control counterparts. 

It is not enough simply to multiply provincial average hospital costs per day 
by the days ‘saved’ by PGP or CHC enrollees, because hospitals are involved in 
activities other than inpatient care. In addition, since some part of total hospital 
costs are fixed (i.e. are not functions of patient load) and will therefore be 
incurred by hospitals whether or not those CHC and PGP differentials material- 
ize, the correct measures to be applied to the utilization differences are marginal 
costs rather than average costs. We want to know the cost savings possible 
through reducing hospital utilization ‘at the margin,’ while leaving the hospital 
infra-structure intact, as it would have to be barring much farther-reaching 
organizational changes. Finally, it is not enough to apply a single marginal cost 
figure to all days or cases saved, since the marginal cost of treating a patient will 
depend crucially on the illness. Consequently marginal costs are estimated for 
each of 237 distinct diagnoses. 

Chapter 3 addresses the general method of estimation and its problems. A 
behavioural model of hospital costs is specified which simply tries to incorporate 
all the factors that could explain differences in the cost structure of various 
hospitals. Only inpatient care costs are isolated for this model. 
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Chapter 4 then sets out to explain the variation in those costs in our Ontario 
sample of 182 public acute-care hospitals. In particular, inpatient costs per case 
and per day are analysed by the use of such ‘explanatory’ variables as case flow 
rate (cases per bed per year); occupancy rate; non-inpatient-care activities such 
as education, research and outpatient functions; and the age, sex, and diagnostic 
mix of the patients treated by each hospital. We can then determine the relative 
importance of each variable in explaining the variation in costs between hospi- 
tals. But even more important, the estimated model is our best guess as to the 
cost structure of Ontario hospitals. With it we can estimate the effect of hypo- 
thetical changes in hospital characteristics (such as occupancy rate or case mix) 
on each hospital’s inpatient costs. That is what Chapter 5 does. 

To estimate the diagnosis-specific marginal costs, we change the values of 
certain explanatory variables and calculate the marginal effects of these changes 
on unit costs (costs per day or per case). For example, to compute the marginal 
cost per day for diagnostic category 142- infections of the kidney —a hypo- 
thetical question is set: what would the effect on hospital x’s marginal cost per 
day have been if it had treated five (or some other small number) fewer cases of 
type 142 in year ¢? To answer that question we changed the values of the 
explanatory variables in line with this five-case reduction (all else unchanged) 
and estimated a new average cost for the hospital. It was then easy to calculate 
the marginal cost for that diagnostic category by comparing the average costs 
for that hospital before and after the five-case reduction. 

The results of this analysis are presented in Table 13. The diagnostic catego- 
ries are listed in Table D.2 and SSMCCI and SSMCDI denote respectively 
marginal cost per case and per day assuming that bed stocks are not adjusted in 
response to the hypothetical reduced patient loads. The other two columns of 
Table 13, SSMCC2 and SSMCD2, represent the results of adjusting the number of 
beds at the same time to maintain a constant occupancy rate. As is evident there, 
the marginal ‘savings’ are uniformly higher when the bed supply is reduced 
than when it is not. 
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A model of hospital costs and the 
experience of Ontario hospitals, 1969-74 


Having found in the previous chapter that the lower hospital utilization of 
PGP/ CHC patients seems generalizable (that is, no unique features of the study 
settings were apparently responsible), we now proceed to convert those differen- 
ces to dollar costs. To do this, we estimate marginal costs for each of 237 
diagnoses both per discharge and per inpatient day. Using utilization differen- 
tials provided by four of the studies reviewed in Chapter 2, we then get a range of 
estimates of expenditure on excess hospital utilization by diagnostic group. Behav- 
ioural hospital cost equations specified in terms of discharges and days are 
developed and estimated in this chapter and the next. These equations include a 
measure of hospital case mix complexity as an explanatory variable. This 
variable is a weighted average of each hospital’s case mix, the weights being 
diagnosis-specific complexity values.’ The inclusion of this type of case mix 
variable in the average cost equations enables us to estimate the changes in 
average cost resulting from marginal changes in case mix. If only one diagnostic 
category from that mix is altered, marginal cost estimates for that case type can 
be obtained. 

An extensive review of the literature on hospital cost equation estimation is 
not offered here. There are a number of such reviews, and repetition here would 
add little to the subsequent analysis.” However, some common problems of 
hospital cost analysis are discussed. Familiarity with the main problems encoun- 
tered in previous exercises of this nature will make it easier to understand the 
measures taken to avoid some of them here. 


| Anumber of alternative case complexity measures were constructed and tested empirically. 
They are described in Appendix B. Appendix A contains a description of the main case mix 
variable employed in our analysis. 

2 See, for example, Lave (1966), Mann and Yett (1968), Berki (1972), Migué and Belanger 
(1974, Ch. 2), Jenkins (1974), and more recently Barer and Evans (1980), Barer (1981), Lips- 
comb et al. (1978), and Hardwick (1981). 


A model of hospital costs 71 


Perhaps the most widely recognized difficulty in estimating cost equations for 
the hospital care ‘industry’ is caused by its multi-product nature. This makes 
specification of output-—the unit of observation over which costs are to be 
compared - of paramount importance in the articulation of any model. While 
the sum of changes in patients’ health status between admission and discharge 
might seem a suitable measure, its use would assume that the hospital care 
received was the sole determinant of any such change. That, of course, is an 
unrealistic simplification and has interesting consequences if applied to patients 
who are terminally ill when they are admitted and who die in hospital. Further- 
more, while significant recent advances have been made in developing opera- 
tional health status measures (such as by Torrance 1976a, Culyer 1976, 1978, 
Wolfson 1974, and Berg 1973), they are not yet ready to be applied on a broad 
scale to measure hospital output. In addition, certain hospital activities have 
objectives other than short-run improvements in patient health status. Educa- 
tion and research may in the long run raise the standard of community health, 
but it would be difficult to measure their output in terms of health status 
changes. 

Accordingly a variety of output proxies are used. One could abstract from 
non-patient care activities and concentrate on measuring the costs and outputs 
of the remaining hospital functions. Or one could narrow the focus still further 
to address the dominant activity -inpatient care. The various options and 
methods of standardizing for this activity mix and the problems and assump- 
tions implicit in each are described elsewhere (Barer and Evans 1980). Two 
broad approaches are identified in the context of hospital cost analyses: ‘left- 
side’ standardization, in which ‘total costs’ contain only the costs incurred in 
producing the chosen unit of output (i.e. only inpatient care costs where the 
output measure is discharges or days); and ‘right-side’ standardization, which 
includes independent variables to represent the extent of all activities not incor- 
porated in that unit of output (i.e. variables for education, research, outpatient 
care, etc. when days or discharges is employed). 

Regardless of which method of activity standardization is adopted, however, 
the choice of an output measure remains. In this analysis, a ‘left-side’ standardi- 
zation approach is used, and only the costs of inpatient care are compared. 
Measures of inpatient care output that might be used are patient days, episodes 
of illness requiring hospitalization, admissions, and discharges. As noted above, 
this analysis adopts two of those variables: patient days and separations.’ The 


3 Feldstein (1967, 24-5) discusses the advantages of using cases as opposed to days (or weeks) 
stay, prior to case-mix adjustment. Using days as an output measure tends to penalize hospi- 
tals that try to concentrate nursing or medical costs into a shorter time in order to reduce 
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method of activity standardization used here is detailed below.’ Even after the 
choices of activity and output measures for that activity have been made, a 
second dimension of output heterogeneity remains. Days and discharges can 
each mean different things. A hospital that ranks first among all hospitals in 
total days of inpatient care provided may find itself far down the list when 
admissions or discharges are measured. In what sense, then, is it legitimate to 
estimate short- or long-run average cost curves that relate capacity or output to 
average cost per unit? Costs will vary dramatically according to mix of cases, 
severity of cases, costs of inputs and quality of care. Again there are two general 
approaches to standardizing for inter-hospital and inter-temporal case mix 
variation: left-side and right-side standardization. The left-side approach con- 
sists of weighting the output measure (the denominator of the dependent varia- 
ble in the average cost equation) by relative diagnostic complexities and in that 
way constructing a dependent variable defined as the average cost per standard- 
ized (for complexity) unit of output. The right-side approach is to incorporate 
case mix information explicitly into the right side of the equation by including 
one or more hospital case mix independent variables. The present analysis uses 
the right-side method. The advantages of that choice and the assumptions 
implicit in either option are covered in detail in Barer (1981). 

The penalties for not standardizing for case mix are fairly obvious. Consider 
discharges for example. A simple summation, implying equal weight to each 
diagnostic type, results in the assumption (in the extreme) that the discharge of a 
tonsillectomy patient and the three-month stay of a patient suffering from a 
malignant carcinoma are equivalent output units. Even if treatment costs were 
roughly equal (and they obviously are not), the differences in total ‘accommoda- 
tion’ costs for different lengths of stay make unadjusted cases analytically 
useless. Unstandardized patient days are no more tenable as a measure of 
hospital output. The supposition that accommodation costs (food, laundry, 
linen, and so on) vary directly with days of stay may not be unrealistic. However, 


length of stay, and thus case costs. The use of cases as a measure of output, even with case- 
mix standardization, is biased by duplicate admissions (the same patient being readmitted for 
the same episode of illness) or transfers between hospitals. This will reduce per case costs, 
and, more important, the bias may be confined to, or concentrated within, certain diagnostic 
categories, making relative comparisons across cases somewhat suspect. 

In particular, while we do apply left-side standardization, we retain a number of right-side 
activity variables to test for secondary effects. The next section elaborates on the reason for 
including them. The process of left-side standardization is in effect a cost allocation exercise 
applied to the numerator of our dependent variables. ’ 
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extending this assumption of direct variance to treatment costs implies that a 
recuperation day after the tonsillectomy costs as much as a day spent in the 
operating room undergoing major surgery. 

The literature reveals many approaches to case mix standardization in hospi- 
tal cost analyses. Among the researchers who use variants of right-side standard- 
ization have been Feldstein (1967) (using proportions of cases falling into 
various specialties and then principal components based on those groupings); 
Evans (1971) (proportions of cases within forty-one diagnostic categories and 
forty age-sex categories, and then factor scores based on those); Goodisman and 
Trompeter (1979) (similar to Evans (1971), without the age-sex data); Evans and 
Walker (1972) (factor scores again, and then complexity measures based on 
information theory); Jeffers and Siebert (1974) (conceptualizing changes in case 
proportions as determinants of cost differentials); Lave and Lave (1978) (pro- 
portions of cases within seventeen broad ICDA groups as well as proportions of 
patients receiving complex and simple surgery, and then principal components 
and variants based on those groupings); Lee and Wallace (1973) (proportions of 
cases falling into categories defined over ‘duration and extent of disability’ (356), 
and then categories based on the ICDA); Horn and Schumacher (1979) (informa- 
tion theory measures based on ‘Diagnosis Related Groups’ (see Fetter et al. 
1980); and Schumacher et al. (1979), Hardwick (1981), and Barer (1977, 1981) 
(complexity measures based on information theory). Barer (1981) and Klastorin 
and Watts (1980) review in detail the case mix standardization approaches 
adopted by these and other studies,° and Watts and Klastorin (1980) compare 
the explanatory powers of many of these approaches. 

Right-side standardization techniques have a few common themes. One basic 
method aggregates cases into some specified grouping of diagnostic categories, 
computes the proportion of total cases falling within each category, and uses the 


5 There have been two other general approaches. The first tries to ‘standardize’ by grouping 
hospitals according to the services and facilities they offer. Attempts to stratify hospitals according 
to their service mix (range of available services and facilities) and to estimate separate equations for 
each hospital grouping are based on the assumption that hospitals offering similar services and 
facilities produce rélatively homogeneous outputs. While this may be one step better than no 
standardization, it also requires us to accept service and facility mix as valid proxies for case mix. 
This neglects not only the possibility that similar capacity may be differently deployed in different 
settings but also the fact that some hospitals may contain varying degrees of excess, underutilized, 
capacity. For a description of other similar approaches, see Berki (1972, 87-97) and Barer (1981). 
The second method, applicable only to time series analyses and used by Lave and Lave (1970a, 
1970b, 1971, 1978), builds in the assumption that over short periods the case mix in a single 
hospital is relatively constant. Barer (1981) provides evidence suggesting that this assumption may 
be unrealistic. 
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resulting proportions as independent variables in an average cost per case 
equation. This method has two important shortcomings. Unless one has access 
to a large cross-section of hospitals, the model can impose severe restrictions on 
degrees of freedom if sufficient case-type-disaggregation is to be captured. In 
addition, serious collinearity problems among the proportions can be expected.° 

A reduction in the number of independent variables may, in itself, take many 
forms. The simplest, and least satisfactory, is to increase the level of aggregation 
So as to decrease the number of diagnostic categories. Anything gained through 
aggregation will probably be lost through the reintroduction of heterogeneity 
within categories. A second approach uses principal components or factor 
analysis, by which the number of variables is reduced while the greater part of 
the variance in the original vectors is retained.’ 

Further reduction in the number of independent variables needed to capture 
the variance in case mix is possible through the use of information theory. That 
method is one of two adopted in the present analysis: the other is an application 
of the standard gamble technique. The information theory approach is used 
throughout this analysis since the significance of the variables based on that 
construction was greater in all cases than that of similar variables based on 
standard gamble case complexities.® Information theory is also used to derive a 
measure of specialization for each hospital, and the age-sex mix of each hospital 
is incorporated through the inclusion of factor scores based on forty-four 
age-sex categories. 

The application of information theory (or any other method for that matter) 
to the construction of relative diagnostic complexities that can subsequently be 
used as weights in aggregating a hospital’s case mix avoids the problem of 
overburdened equations while at the same time allowing the retention of the 
diagnostic information inherent in any level of disaggregation. 

Output definition and standardization seem to be the main issues of conten- 
tion in this type of analysis. But they are not the only ones. The incorporation of 
variables to represent variation in quality of care is desirable but rarely prac- 
tised. The assumption implicit in this analysis is that all hospitals provide care of 


6 This was the experience of Evans (1971), Lave and Lave (1978), and Goodisman and Trompe- 
ter (1979). 

7 Amore detailed look at principal components analysis appears in Appendix A, where the 
derivation of age-sex factor scores from the age-sex distribution of hospital discharges is 
described. 

8 Asa result, and to streamline the text of this chapter, the standard gamble approach is des- 
cribed in Appendix B. ‘ 
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equal quality or that variation in quality is correlated with that of other inde- 
pendent variables such as hospital specialization, complexity, and extent of 
educational activity. The remaining methodological considerations are the 
appropriate measure of scale (or size or capacity) of hospital operation and the 
interpretation of, or underlying micro-foundations for, cost curves as developed 
in the ensuing discussion. Turning first to the question of measure of scale, one 
finds an excellent discussion of the relative merits and shortcomings (more of 
the latter than of the former) of measures such as beds, bed days, bed comple- 
ments, and patient days in Berki(1972, 100-14). The crux of the issue, however, 
is that capacity is meaningful only if specified in terms of the relevant output and 
the associated binding production constraints; in the case of a multi-product 
‘firm’ such as the hospital no single measure can capture all constraints. For 
example, subsets of total bed capacity are often not interchangeable across 
service areas (and thus across case types) and if a 200-bed hospital is staffed for 
only 160 beds, the binding output constraint is not the 200 beds. The measure 
used here, the rated bed capacity, thus embodies the somewhat unrealistic 
assumption of perfect substitutability between beds set aside for various condi- 
tions and also assumes that ‘rated beds’ equals ‘staffed beds’. It was considered 
preferable, however, to the other common measure in research in this area, 
namely patient days, the use of which involves the regression fallacy and which is 
at any rate more a measure of throughput than capacity.’ 

Finally, it was noted earlier that we would be using a behavioural average- 
cost equation. Conventional long-run average-cost curves of economics textbooks 
are ‘logically predicated upon the existence of a production function which speci- 
fies, for any level of output, the efficient combination of relevant inputs’ (Berki 
1972, 85). There seems no reason to believe that hospitals in Canada operate as 
cost minimizers, combining inputs in the most efficient manner for any level of 
output. The absence of profit maximization as a behavioural motive and the 
sometimes conflicting objectives of the members of the hospital hierarchy 


9 The regression fallacy may be illustrated simply by considering two hospitals, each reporting 
10,000 patient days a year. Assume hospital A reports an occupancy rate, defined as total 
patient days divided by bed days (365 times BEDS), of 80 per cent. Hospital B on the other hand 
is underused all year and has an average occupancy rate of only 25 per cent. The use of 
hospital days as a scale measure describes these two hospitals as having equal capacity (or 
being of equal ‘size’). Yet it is quite likely that hospital B will report a much higher average cost 
per case than hospital A, owing to the large fixed cost proportion of this figure. While a 
significant share of the variation in case costs might be the result of differences in rated bed 
capacity that year, the use of patient days will almost certainly lead to erroneous conclusions 
regarding scale effects. See also Feldstein (1967, 79-80). 
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(administrators, boards of trustees, and medical staff) make it unlikely that a 
hospital is operating at a point on an economically efficient production front- 
ier.” The global-budgeting hospital reimbursement provisions that were in 
effect over the period of this analysis (1969-74), with their attendant ‘window- 
dressing’ incentive structures, did little to encourage cost minimization.’ In 
short, the data base precludes the identification of economically efficient produc- 
tion functions, and we must be content with estimating cost equations whose 
‘parameters contain a mixture of behavioural and technical effects’ (Evans and 
Walker 1972, 398). The equations are ‘behavioural’ in the sense that they 
describe-the actual behaviour of the hospitals during the relevant period of time 
and claim nothing about attainable efficiency. 

Having examined the common methodological issues involved in the estima- 
tion of hospital cost equations, described corrective approaches for some, and 
noted those that remain problematic, we specify the hospital cost model in the 
next sections. Those sections, which draw substantially on the earlier work of 
Evans and Walker (1972) and Barer (1977), detail the equations of the 
model, the construction of the variables, and the data sources for operationaliz- 
ing those variables. In the final section of this chapter we look at the trends and 


interactions in some of those variables for Ontario hospitals in the period 
1969-74. 


A MODEL OF HOSPITAL COSTS 


This study focuses on the inpatient care component of hospital activity. The 
model articulated here is based on an assumption that the total cost of treating 


10 There is an abundant and growing literature on hospital behaviour. Reviews of that literature 
can be found in Migué and Belanger (1974), Pauly (1974), Evans (1970), Jacobs (1974), and 
Davis (1972). More recent explanations of the interaction of the various decision-making bodies 
within the hospital may be found in Harris (1977) and Sloan (1980). 

In fact they were more likely to have encouraged prospective budget exhaustion. While the 
penalties for overruns were severe, and therefore encouraged hospitals to stay within their 
budgets, the rewards for underruns seem to have been devised by someone with a perverse 
sense of humour. In 1969 any underruns were to be returned to the Ontario Hospital Services 
Commission and the next year’s budget bases reduced accordingly! Starting in 1970, hospitals 
were required to declare any savings to be either continuous or one-time. In the latter case the 
lucky hospital was entitled to retain 10 per cent of the underrun, and that year’s savings had 
no effect on next year’s budget. Savings declared as continuous left the hospital with two 
choices: to keep 90 per cent of the surplus and face a budget base in the following year 
reduced by 100 per cent of the surplus; or to keep a percentage of the surplus, related to the 
size of the underrun (75 per cent of the first half per cent of the budget ‘saved’, 80 per cent of 
the second half per cent, etc.), with a smaller reduction in the budget base. Little surprise, 
then, at the popularity of the one-time awards. 
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and caring for an inpatient population in any hospital in a given period is 
composed of a fixed component (per bed) and a variable component (per case or 
day).'” We also allow for a possible non-linear impact of capacity on unit costs 
by entering the bed variable in quadratic form.” The specification of the crude 
model, when separations are the adopted measure of output, is 


TC = pi: B+ p.B’? + psC, (1) 


where TC is total inpatient cost, B is rated bed capacity and C is cases (separa- 
tions in year). When days are the output measure, 


TC = paBt psB’ + poD, (2) 


where D is total days stay of all patients ina year. The parameters p1, p2, ps, and ps 
are assumed to be constant functions, but p3 and ps are hypothesized to dependon 
a number of variables relating to hospital activities and patient mix. It is the 
variable costs, then, that are assumed to be affected by the two dimensions of 
output heterogeneity in the hospital sector. The variable cost per separation (ps) 
may reasonably be expected to vary with hospital average length of stay (ALA). Itis 
also postulated that case mix (CMPXC1), specialization of the hospital (SPCLC1), 
and the age-sex composition of the patient load will affect the variable per- 
separation costs. In short, 


12 In the context of inpatient expense, it is assumed that all expenses associated with a staffed 
bed are ‘fixed,’ while the remaining expenses that are a function of the occupancy of that bed 
are variable. The premise is, of course, that the costs of the capacity (both staff and equip- 
ment) necessary to support a potentially filled bed are fixed in the short run, whereas the 
variable costs of treatment, diagnosis, food, and laundry, for example, are incurred only as beds 
are filled. 

13 This specification allows subsequent testing for evidence of economies of scale, although in 
the context of behavioural cost functions it is not clear what such evidence would indicate. 
Only if one could assume that the shape (if not the parameters) of the behavioural curve 
closely mirrored that of the minimum average cost curve could one attempt to infer anything 
about economies or optimal cost. See Berki (1972) for a more detailed discussion of this issue 
and a review of some of the relevant literature. That literature is, anyway, consistent only in 
its inability to produce consistent eyidence on economies of scale. One might argue that ana- 
lytical consistency here requires inclusion also of a C* term in the specification of the model. 
But economies are much less likely to be significant within the variable component of operat- 
ing costs. Once a laundry service or kitchen has been established, for example, the variable 
costs would seem logically to be in proportion to the patient load. That argument was in fact 
tested empirically for acute care hospitals in both Ontario and British Columbia, and in no 
case was a significant parameter derived on either a C’ or C? term (Cand C’ terms in the 
average cost formulation). 
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ps = f (ALS, CMPXCI, SPCLCI, age-sex variables ... ). 


The variable cost of a specific case may also be a function both of wages for 
non-medical staff and the skill mix of that staff. The specification of p; thus 
includes a variable to standardize for each of these potential inter-hospital 
variants. 

We adopt a left-side activity mix standardization approach. This means that 
the numerator and denominator of the dependent variable (average cost per unit 
of output) must both be predicated on the same output base, but eliminates the 
need for a lengthy list of independent non-inpatient (in this case) activity variables 
on the right side of the equation. However, the costs of similar cases in different 
hospitals may vary because the effects of non-inpatient activities in some hospi- 
tals influence all hospital functions to some extent. For example, elimination of 
educational expenses as they appear in hospital accounts does not prevent the 
educational function and the expertise and capital attached to it from influenc- 
ing the care received by all inpatients. Not only might the presence of teaching 
facilities pervade all aspects of hospital life, but that presence is likely also to 
affect the case mix. In short, secondary, indirect education effects on unit costs 
are quite likely.’ 

To this end we include three variables in the specification of p3, for education, 
outpatient, and non-departmental (i.e. capital cost - rent, depreciation, and so 
on) expenditures to standardize for any indirect influence of these activities that 
extends beyond the items specifically allocated to those functions in the account- 
ing framework. The complete specification of p; takes the following form: 


P3= a) + a, CMPXCI + a2 SPCLCI + a3EDRAT + a4DEPRAT + 5F, +... 
+ ay Fg + a3 OUTXPR + Gy WAGE + ais SERV +a ALS. (3) 


Brief variable descriptions appear in Table 5, and details of their development 
are contained in Appendix A. 

A similar set of assumptions leads to an identical specification of the pe 
function. One may reasonably expect the same set of variables to affect variable 
costs per day, but with different weights. For example it does not seem unrealis- 
tic that the higher a hospital’s ALS is, the higher its value of p;, variable cost per 
case, will be. Variable cost per day (ps), however, might be expected to fall with 
increasing length of stay because treatment costs may decline towards the end of 


14 In fact, the existence of such effects was demonstrated in Horne (1970). 
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TABLE 5 


Variable acronyms and brief descriptions 


Dependent variables 


CASEX inpatient cost per hospital separation 

CASEXD inpatient cost per hospital separation in 1969 dollars 
DAYEX inpatient cost per hospital day 

DAYEXD inpatient cost per hospital day in 1969 dollars 


Independent variables 


EDRAT educational activity expenditure as share of total hospital 
operating costs 
DEPRAT non-departmental (e.g., interest and depreciation) expenditure as 
share of total hospital operating costs 
OUTXPR expenditures of organized outpatient and emergency departments, 
and other ambulatory care costs, as share of total hospital operating costs 
eee factor scores from a factor analysis of the inpatient age-sex distribution 


of separations across hospitals. See Appendix a for relevant loadings 
on original age-sex categories. 


CMPXC!1 complexity of hospital separations mix 

CMPADJ CMPXC1 adjusted for aggregate provincial changes in case mix (by using 
base year case complexities) 

SPCLCI a measure of hospital specialization; an indication of the degree to which 
a hospital is limited in its capacity to handle a wide range of case types 

SERV an indicator of the relative cost of a hospital’s personnel (service) mix. 

WAGE an indicator of a hospital’s relative wage level 

ALS average length of stay 

occ occupancy rate 

B rated bed capacity 


Note: More detailed descriptions appear in Appendix a. 


a hospital episode. On the other hand, hospitals with long stays may be handling 
cases requiring significant utilization of treatment resources for longer periods 
of time. That would mean a positive impact of ALS variation on the variance in 
ps. If some of each effect is operating, ALS may be an insignificant factor in the pe 
function. CMPXCI should be a significant variable in pes as in p3. Thus, we have 


Do= bo + bs CMPXCI1 + b2 SPCLC1 + 53 EDRAT + b4 DEPRAT + b5F) +... 


at; buFs + by OUTXPR + by WAGE + bis SERV + by ALS. (4) 


If equations (3) and (4) are substituted respectively into equations (1) and (2), 
and the latter two equations are transformed to their respective per unit specifi- 


80 Community health centres and hospital costs 


cations (average cost per separation for equation (1), average cost per day for 
equation (2)), the following average cost equations result:"° 


CASEX = average inpatient cost per separation 


= TC/C, 


where TC is total inpatient expenditure and C is the number of inpatient 
discharges and deaths, 


= pi B/C +prB?/C +a +a, CMPXC + a) SPCLC1 + a3 EDRAT 
+ asDEPRAT + as5F, +... tanFs + ay OUTXPR + ay WAGE 
+ as SERV + ais ALS; (5) 


DAYEX = average inpatient cost per day 


TC/ D, 


where D is total days stay of all hospital patients, 


= psB/ D+ psB*/D+bo +b: CMPXC1 + b) SPCLCI + 53 EDRAT 
+h, DEPRAT +bsF, +... t+ bp Fs + b3 OUTXPR + by WAGE 


+ bis SERV +b ALS. (6) 


Equations (5) and (6) then represent the manner in which we believe hospital 
costs behave. Inter-hospital variation in inpatient unit costs 1s postulated to bea 
linear function of the independent variables specified in those equations, which 
are listed in Table 5 and described in Appendix A. The equations undergo slight 
alterations as a result of methodological and econometric diagnoses noted 1n the 
rest of this chapter and in the estimation of the model in Chapter 4. 


15 The CASEX equation is similar to that of Evans and Walker (1972). In fact, the CMPXxCl, 
SPCLC], EDRAT, DEPRAT, OUTXPR, ALS, and age-sex factor scores are identical in name and 
construction to variables in their model. But whereas they included ALS, CFR (case flow rate, 
which is defined as cases per bed year and is the reciprocal of our B/C variable), BEDS, BEDS’, 
and OCC (occupancy rate), our initial model formulation incorporates the scale variables in 
the quadratic form of B/ C, does not include OCC, and adds two new variables: WAGE and 
SERV. Barer (1981) discusses some of the problems in the Evans-Walker model that led to this 
re-specification. 
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The pertinent hospital data necessary for computing values for the variables in 
equations (5) and (6) are of three general classes: facilities and services, expendi- 
tures, and utilization. All Canadian public general hospitals were required to fill 
HS-! and HS-2 forms annually with the Health Division of Statistics Canada. 
The HS-1 form records facilities and services, while the HS-2 contains informa- 
tion about expenditures and revenue. The data supplied on these forms are 
coded and stored on magnetic tape. 

In Ontario, hospitals had to file a 106-D form with the Ministry of Health for 
each inpatient separation. Some of the information recorded on those forms, 
including age, sex, length of stay, and principal diagnosis for all patients released 
from each hospital is also coded and stored on tape. 

The model estimation described in Chapter 4 is a time-series/ cross-section 
study of 182 hospitals over the six years 1969-74. The Ministry of Health 
discharge records contained information about Ontario patients treated in up to 
376 different facilities in any given year. Of those, all hospitals and units not 
designated as public general hospitals providing active treatment in Ontario 
were eliminated. Thus all private facilities, federal hospitals, general and special 
rehabilitation hospitals, public and private chronic care hospitals, nursing 
homes, hospitals and units treating nervous and mental ailments, and out-of- 
province hospitals were removed from the total set. This reduced the sample to 
219 hospitals. Several more were either closed during the six-year study period 
or were not in operation at the beginning of the period. This process of attrition 
led to the following sample sizes for each year: 1969-212, 1970-211, 1971- 209, 
1972-212, 1973-209, 1974-210. These sets of hospitals were used in each 
year to construct the provincial case complexities (a process described in 
Appendix A). Different data and decision rules but a similar process were used to 
define the set of 182 hospitals for the cost analysis. From those hospitals that 
filed HS-1 and HS-2 returns in each year, any hospital eliminated in the process 
described above as well as any hospital that was not subject to budget review, 
that was classified as a Red Cross outpost, or that filed incomplete information 
in one or more years of the study period was removed from the sample. Finally, 
any hospital that shifted its major function, say from acute to chronic care, was 
eliminated.'° This series of refinements left a uniform set of 182 hospitals for 
each of the six years. 


16 For example the Niagara Peninsula Sanatorium reported thirty-four medical and surgical 
beds and twenty-five chronic beds in 1969. On that basis it would have been included in our 
sample. But during the 1969-74 period it became The Shaver Hospital for Chest Diseases, with 
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In the next section we look briefly at the values and trends of some of the 
variables listed in Table 5. 


THE EXPERIENCE OF ONTARIO HOSPITALS, 1969-74 


Table 6 illustrates the experience of the 182 hospitals during 1969-74. They 
represented 87.5 per cent of total gross operating costs for the 236 provincial 
hospitals listed in the Ontario Ministry of Health’s Hospital Statistics 1974. A 
number of interesting trends are evident. Both ALS and occupancy rate fell fairly 
steadily over the five-year period, while operating costs rose 81 per cent and 
estimated inpatient expenditure rose 85 per cent. Although separations 
increased somewhat more (13.8 per cent) than bed supply (4 per cent), the fall in 
length of stay was enough to produce an overall drop in occupancy rate for this 
set of hospitals. 

The slightly faster increase in inpatient expenses in relation to that of total 
operating costs is reflected in two interesting trends reported in Table 7. That 
relationship between inpatient and total costs means that some non-inpatient 
activities must have been declining in hospital budget importance. One of those 
activities was education, which fell from 6.5 per cent of operating costs in 1969 to 
3.6 per cent in 1974. This drop reflected not an absolute decline in nominal dollar 
expenditure for educational activities in these hospitals, but an almost constant 
annual level of education expenditure at a time when total budgets were expand- 
ing rapidly. This trend undoubtedly reflects the shift of nursing diploma pro- 
grams from hospitals to community colleges in 1973. The Ministry of Health’s 
report of operating costs across departments for all Ontario hospitals shows per 
diem medical education costs of $1.35 in 1969, increasing to $2.02 in 1972 and to 
$2.83 in 1974. In contrast, the corresponding figures for nursing education 
figures are $1.69, $1.95, and $0.20 respectively (Ontario n.d. 1971, 1974, 
1976c). 

The increase in the share of operating costs being absorbed by outpatient 
activities may reflect a shift in the policy of physicians. Outpatient departments 
and emergency departments, traditionally viewed as complements to private 
practitioners’ offices for primary care, are perhaps being used more and more as 
substitutes. The tale of phoning one’s physician and being sent to an emergency 
ward is told often, and any significant increase in that practice would be reflected 


thirty-five rated ‘active’ beds and fifty-five chronic beds in 1974. This suggests that for part of 
the period the hospital functioned primarily as a chronic care facility; accordingly it was not 
included in the cost analysis. 
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TABLE7 


Cost and activity trends in 182 Ontario hospitals 


1969 1970 197] 1972 1973 1974 

Total operating 

expenditure per 

inpatient day 52.61 58333 65.35 7308 81.34 96.88 
CASEX 442.42 469.19 SwOab! 550.76 591.85 720.15 
CASEXD ($1969) 442.42 433.23 437.11 439.20 433.27 442.08 
DAYEX 41.77 45.89 1:25 57.39 64.50 T8413 
DAYEXD ($1969) 41.77 42.38 43.92 45.76 47.22 48.34 
OUTXPR 0.064 0.068 0.072 0.075 0.079 0.082 
EDRAT 0.065 0.070 0.068 0.065 0.054 0.036 


NOTE: These variables are based on the aggregated values of the numerator and denominator 
for the 182 hospitals rather than the average of the 182 hospital values for each variable. See 
Appendix c fora description of the deflator used in converting CASEX and DAYEX to constant 
dollar values (CASEXD and DAYEXD). 


in this trend. While the cost savings expected from the substitution of ambula- 
tory for inpatient care have long been expounded, this particular trend does not 
seem to be the result of any significant shift away from inpatient care. Total 
inpatient separations for adults and children in Ontario increased 18 per cent 
from 1.15 million in 1969 to 1.36 million in 1974, while Ontario’s population 
grew by only 9.6 per cent.’ 

The remaining data in Table 7 concern costs per separation and per patient 
day. Inpatient cost per case increased 62.8 per cent, while the comparable 
(inpatient) per diem rose 88.5 per cent, the discrepancy again reflecting the fall in 
ALS. The result of applying the deflator (the construction of which is described 
in Appendix C) to the DAYEX and CASEX figures is given by the constant (1969) 
dollar series. These series also reflect the declining average length of stay, 
because CASEXD remained relatively stable over the six years while inpatient 
cost per day increased in real terms by 16 per cent. 

To summarize, operating costs grew rapidly during this five-year period, but 
the impetus for the increase did not come from the utilization side. Total days 
stay actually fell slightly, as a result of a consistent decline in lengths of stay. In 
fact, as Appendix C shows, a major share of the cost increase was the result of a 
dramatic rise in the level of wages. 


17 The figures on separations come from the Ontario Ministry of Health’s annual Hospital Sta- 
tistics, while the data on the population of Ontario are from Ontario (1978). 
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Table 8 shows average (over the six years) correlations between pairs of 
independent variables used to estimate the parameters of the model. While seven 
pairwise correlations took on values greater than 0.5 (absolute value), only two 
were large enough to introduce critical collinearity problems. The correlation of 
B/D and OCC (-0.954) is to be expected, since these two variables are linked by 
definition. In any event OCC was not one of the independent variables in our 
DAYEX equation. The correlation of B/C and ALS (0.923) is more serious. It 
seems to indicate very low variance across hospitals in occupancy rates, since if 
all hospitals had identical occupancy rates, B/C would be approximately pro- 
portional to OCC/ ALS (the degree of approximation being a function of the 
relationship between total days (DAYS) and total days for separations (SDS)). 
This is confirmed by the fact that, for example, in 1972 the average of the 
hospitals’ occupancy rates was 0.852, with a standard deviation of 0.109. 
Because of the magnitude of this correlation, a decision was made to substitute 
OCC for ALS in the CASEX equation. Since OCC, ALS, and B/ Care closely related 
by definition, this made possible the elimination of the collinearity while allow- 
ing retention in the model of two of the three variables. 

Other correlations of an absolute magnitude greater than 0.5 seemed not to 
warrant specific alteration to the model but do concur with a priori expecta- 
tions. The correlations of B’/C and B*/D with EDRAT are a result of larger 
hospitals being the dominant institutions in medical and nursing education. 
Similarly, the same large teaching hospitals would be expected to treat relatively 
complex case mixes, as suggested by the correlations of CMPXC1 with BEGaBe dD. 
and EDRAT. 


CONCLUSION 


In this chapter a model of hospital cost behaviour has been specified incorporat- 
ing both activity mix and case mix dimensions that may be expected to generate 
inter-hospital variance in unit costs. The construction and data sources for each 
of the model’s variables have been outlined, with a more detailed treatment of 
their construction appearing in Appendix A. Finally, we have taken a brief look 
at provincial trends in a selected number of those variables. 

Chapter 4 deals with the various stages of the model estimation. While all the 
independent variables described in this chapter and in Appendix A were included 
in alternative specifications during the early stages of model estimation, some 
paring took place fairly quickly. In particular, CMPXCI was found to be superior 
to two alternative case-mix specifications (CMPXC2, CMPXCW), SPCLCI sim- 
ilarly surpassed the explanatory power of SPCLC2 and SPCLC3, and ALS was 
dropped in favour of OCC in the CASEX equation. For the sake of brevity, these 
early estimations are not reproduced in Chapter 4. 
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Model estimation 


Chapter 3 described the behavioural hospital cost model and reported independ- 
ent variable correlations and dependent variable trends. This chapter and 
Appendix E continue from that correlation analysis to describe the two Stages in 
the estimation of the model parameters using our six years of cross-section data. 

The first stage, single-year, ordinary least squares estimation of the two 
equations facilitated the paring of always insignificant variables from the equa- 
tion specifications. This was followed by maximum-likelihood estimation of the 
parameters for each equation. The preliminary OLS analysis was necessitated by 
the set-up and computer-time costs of using an adaptation of the Chow and Fair 
(1971) full-information maximum-likelihood estimation package (Wales 1975) 
on a model of this size. In turn the MLE stage was necessary in order to take 
account of the fact that the OLS parameter estimates resulting from a straight 
pooling of the six years into a 1092-observation cross section are inefficient (in 
the sense that there exist lower-variance unbiased estimators) as a result of the 
autocorrelation among the OLS residuals. Details are in Appendix E. 

The sheer volume of equations that were estimated at various stages of this 
analysis prevents our reporting the results from all of them. Much of the early 
econometrics was devoted to a comparison of the relative explanatory powers of 
alternative combinations of complexity and specialization variables. As noted in 
Chapter 3, CMPXCI was in all cases the variable of choice when compared to 
CMPXC2 and CMPXCwW, and similarly SPCLCI won out over SPCLC2 and 
SPCLC3. Therefore, only those equations containing one or both of CMPXC1 and 
SPCLCI are carried forward through this and the following chapter. 

Two other alterations should be mentioned here. The simple correlations 
reported in Table 8 revealed almost perfect collinearity of ALS and B/C, and as 
noted in the discussion of that table OCC was accordingly substituted for ALS in 
the CASEX equation. Although there was no similar problem of correlation in 
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the DAYEX equation, the lack of explanatory power (significance) of ALS in that 
equation led to its early elimination there as well. The insignificance of the ALS 
variable in the DAYEX equation was somewhat surprising, since a plausible case 
could be made for it to have a significant negative influence. If the hospitals that 
have shorter lengths of stay are providing more intensive daily care so as to 
facilitate earlier discharge, their inpatient per diems would be expected to be 
relatively high. Although such hospitals may also have short lengths of stay 
because of a relatively straightforward case mix, that is not indicated by the 
correlation between CMPXCI and ALS (0.12). One possible explanation for the 
variable’s insignificance may be found in the B/D variable-B/D = (B/C) 
-(C/D), and C/D is approximately the reciprocal of ALS. While B/ Dand ALS 
were not highly correlated (-0.12), the B/ D variable was more strongly signifi- 
cant in equations without ALS. As a result, then, ALS was dropped from both 
equations.’ 

In light of this summary of the early estimation stage, the results reported in 
Appendix E start from a CASEX equation identical to that specified as equation 
(5) in Chapter 3, with the exception of the OCC for ALS substitution. Equation (6) 
of that chapter is adopted without the ALS variable. B/C was expected to havea 
positive influence on CASEX, since an increase in B/C (all else, including OCC, 
unchanged) would be a result of an increase in ALS, which in turn would be 
expected to raise inpatient cost per case.” The quadratic term, B’/C, could be 
expected also to reflect some of this interaction with ALS. Furthermore, its 
positive correlation with EDRAT, WAGE, and CMPXCI (Table 8) are additional 
reasons for believing that hospital size would exert a strong non-linear effect on 
CASEX. What is uncertain at this stage, of course, is how many of the ‘additional 
reasons’ will be captured by those independent variables. 

A similar line of reasoning suggests a positive influence of OCC on CASEX. 
Since OCC = (CFR)(ALS)/ 3.65, holding B/C =1/CFR constant implies that any 
increase in OCC must come from an increase in ALS. We have already argued for 
a significant positive influence of ALS on CASEX; hence our expectation for the 
OCC parameter. This is not what one would expect if the source of changes in 


| No substitution of occ for ALS was possible in the DAYEX equation for two reasons. The first 
and most important of these was the collinearity of OCC and B/ D. But in addition the insignifi- 
cance of ALS suggests that OCC would also have been insignificant in explaining the variation 
in DAYEX. Instead of using B/ Das the independent variable in the DAYEX equation, a combi- 
nation of B/ Cand C/ D might have been tried, thus allowing the independent estimation of. 
the effects of case flow and average length of stay on DAYEX. But this method is quickly ruled 
out when one recalls the reason for substituting occ for ALS in the CASEXD equation — 

the extremely high correlation of B/C and ALS. 

This follows from the approximate relationship between B/C, ALS, and occ: C/ B = 3.65 
OCC/ ALS. 


N 
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hospital occupancy rates were ignored. It may be argued that higher-occupancy 
hospitals will be able to spread their fixed costs over more cases and thus lower 
their cost per case. That of course neglects the fact that higher occupancy rates 
can also be caused, other things being equal, from increased lengths of stay. A 
higher occupancy rate resulting from an increased rate of admissions (i.e. no 
change in ALS) would be reflected in a higher case flow rate, a lower value of 
B/C, and an expected fall in CASEX. But that effect cannot appear in this 
particular’ model because the parameter estimates represent the independent 
effects of B/C and of OCC on CASEX, with the other being held constant. Both 
influences, then, work through the role of ALS on CASEX. 

Turning to the DAYEX equation, if ALS has no significant effect on DAYEX, 
then any influence of B/D will derive from its B/C component. We would then 
expect positive and significant parameters on both B/D and B’/D for reasons 
similar to those offered above in the discussion of the B/C and B’/C variables. 

The remaining independent variables appear in both equations. It was noted 
in Chapter 3 that all non-inpatient expenditures were extracted from TOTEX 
(total expenditure) to derive CASEX and DAYEX as inpatient-specific cost mea- 
sures. We would then expect no significant impact of EDRAT, DEPRAT, or 
OUTXPR on either CASEX or DAYEX unless those variables had secondary, 
indirect influences on inpatient care. Of the three variables, the one representing 
the teaching activities of a hospital (EDRAT) is the most likely to have indirect 
effects: 

We would expect the WAGE parameter to be positive, because relatively high 
wages will be reflected directly in relatively high costs, per case and per day, after 
the effects of all other independent variables have been accounted for. Similarly, 
a hospital with a relatively costly personnel mix (SERV) would be expected, other 
things being equal, to have high CASEX and DAYEX values. 

Hospitals with relatively complex case mixes are likely also to be the hospitals 
with relatively high costs, both per case and per day. However, since length of 
stay is in principle far more important in CASEX variance, we might logically 
expect a more significant role for CMPXCI in the DAYEX than in the CASEX 
equation. The likely effect of SPCLCI is somewhat more difficult to determine. 
Recall that the SPCLCI variable was intended to represent the degree to which 
hospitals diversified in their treatment of diagnoses. There are at least two 
reasons for a hospital to have a high SPCLCI value. First, a small hospital will not 
have the physical or technical capacity to treat many diseases. Second, a hospital 
will have a high SPCLCI value if it specializes in treating one or a few types of 
cases. During 1969-74, the two hospitals with by far the highest SPCLC1 values in 
Ontario were the Princess Margaret Hospital, a cancer institute, and the Ortho- 
paedic and Arthritic Hospital, both in Toronto. Since a significant share of the 
total variance in this variable is that of those two hospitals, for this particular 
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data set we might expect that the influence of SPCLC! on CASEX and DAYEX will 
to a great extent be dictated by the relative unit cost positions of those two 
hospitals and by the degree to which those positions are explained by the other 
variables. It is difficult on that basis to say anything about what sign is expected 
on the SPCLCI parameters. At a more general level, since one would expect 
number of beds and SPCLCI to be negatively correlated (since the majority of 
‘high specialization’ hospitals are likely to be small institutions) one might 
expect a negative coefficient at least in the CASEX equation. It is difficult to 
determine however whether that impact will be captured by CMPXCI (this type 
of hospital will probably also have low CMPXCI values) and OCC (representing 
ALS), or by SPCLCI. In short, even guessing at the sign or significance of this 
parameter seems hazardous and not very productive. 

Appendix A contains a summary of the loadings of the eight age-sex factors 
on the forty-four original age-sex groupings. Factor | seemed to represent the 
proportion of separations within the 75+ age group. We would, then, expect a 
positive coefficient on F; in the CASEX equation, since this age group is generally 
hospitalized for chronic conditions requiring long stays. However, chronic cases 
will not usually require highly resource-intensive acute care on a daily basis, so 
that we would expect a negative coefficient on F; in the DAYEX equation. The 
second factor, F2, loaded on both sexes 14 years and under. We would expect the 
pattern for this factor to be exactly the opposite of that for Fi: a positive impact 
on DAYEX and a negative impact on CASEX. Children are usually admitted to 
hospital for acute conditions requiring immediate and often intensive treatment, 
but they also recuperate quickly and are generally not admitted for conditions 
requiring long stays in hospital. Even when they docontract achronicillness need- 
ing long treatment, they are usually treated in a series of hospital visits rather 
than through prolonged hospitalization. 

The only other factor that loaded consistently on the same set of age-sex 
categories for all six years was Fs, which was related to women aged 45-64. This 
covers of course the menopause period and is characterized by a high incidence 
of non-specific symptoms that often require lengthy and costly diagnosis. If 
anything, then, we might expect positive parameter estimates in the CASEX 
equations, but there is little on which to base a prediction for the DAYEX impact. 
Factor 3 represented men aged 50-74 in 1969, 1970, 1972, and 1973, and it seems 
safe to suppose that a disproportionate number of patients in thisage group would 
exert upward pressure on a hospital’s CASEX value. Since male life expectancy is 
less than the upper limit of this age group, it too will include large numbers of 
chronic cases and diseases generally requiring long periods of recuperation. In 
the other two years, 1971 and 1974, F; loaded most strongly on men 20-49 years 
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old. If anything, we might expect a weak negative impact on CASEX in those 
years. Since F; (i.e. loaded strongly on men 20-49 and 50-74 in the years when F, 
did not), similar results would be expected there. F;, F,, and F, did not exhibit 
any significant loadings. 


ECONOMETRIC ANALYSIS 


The bulk of discussion of econometric methodology and early results may be 
found in Appendix E. Briefly, the first step was year-by-year ordinary least 
Squares regressions (Tables E.1 and E.2). The results of that stage indicated that, 
of the three non-inpatient care variables, only EDRAT (education expense) 
seemed to generate a significant indirect impact. It appears, then, that the sphere 
of influence of teaching hospitals extends beyond the narrow confines of the 
educational activities themselves. As expected, non-departmental items and 
outpatient activities did not significantly influence inpatient cost per case or 
day. Therefore, these two variables (DEPRAT and OUTXPR) were dropped from 
the remaining stages of the analysis. 

Relative costliness of personnel mix was found also to be an insignificant 
factor. In the CASEX equation, it might be argued that relatively high wage mixes 
of personnel make earlier discharge possible for any given case, so that CASEX 
is not unduly affected. Our data suggest another explanation, however. There 
was very little variance in SERV: for example, in 1969 the mean value was 1.003 
and the standard deviation 0.031. The implied variance was far less for this 
variable than for any of the other variables in the model in comparison to their 
respective means. This might then explain its insignificance in the DAYEX 
equation as well. That variable was also eliminated from the subsequent 
analysis. 

The two equations were then re-estimated for the six years, minus these three 
independent variables (Tables E.3 and E.4). Not surprisingly, neither the 
explained variance nor the remaining independent variable t-values changed to 
any great extent. 

The third step in the process entailed pooling the six years of data. For 
statistical reasons, described in Appendix E, ordinary least squares estimation 
could not be used. Instead maximum-likelihood parameter estimates were 
derived from a six-equation model (one equation per year). At this stage, 
CASEXD, DAYEXD, and CMPADJ were substituted for CASEX, DAYEX and 
CMPXClI respectively, to take account of input price inflation (CASEXD, 
DAYEXD) and provincial case complexity trends over time (CMPADJ). 

The results of this maximum likelihood estimation appear in Tables 9 and 10. 
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TABLE 9 


Maximum likelihood estimation 1, dependent variable CASEXD 


1969 1970 1971 1972 1973 1974 
B/C 4387.3 4053.2 4159.1 4460.0 4041.0 5150.4 
(10.9) (10.5) (11.4) (11.4) (8.92) (11.7) 
B/C 4.065 3.612 3.830 3.832 3.650 3.829 
(10.6) (8.70) (9.32) (7.84) (6.40) (6.01) 
occ 100.8 91.24 104.5 126.8 132.4 159.2 
(5.05) (4.43) (6.07) (6.36) (5.73) (6.04) 
EDRAT 177.0 162.6 147.5 28.23 140.9 508.8 
(1.97) (1.90) (1.83) (0.38) (1.43) (3.57) 
WAGE 197.5 144.6 1520 166.9 135.5 243.5 
(5.03) (3.59) (4.00) (4.54) (3.30) (4.76) 
CMPADJ 92.37 59.60 74.17 bah 33.74 ~32.80 
(2.15) (1.78) (2.16) (3.74) (0.99) (0.91) 
SPCLCI 17.20 18.96 19.10 21.11 19.68 26.83 
(7.44) (6.70) (7.15) (7.45) (5.70) (6.42) 
F, 14.06 17.04 19.44 16.37 15.56 20.29 
(4.18) (5.24) (5.73) (4.92) (4.13) (4.62) 
F, -8.441 -10.41 -8.336 8.349 -7.254 -9.018 
(2.73) (3.27) (2.87) (2.76) (2.04) (2.22) 
F, 15.64 9.536 -1.012 16.29 15.29 ~9.415 
(4.58) (2.60) (0.45) (5.34) (4.17) (3.17) 
F, 1.359 0.339 13.94 ~6.522 2.359 12.74 
(0.56) (0.13) (4.58) (3.02) (0.93) (3.23) 
F; 11.29 12.58 11.68 9.677 10.45 0.196 
(3.78) (4.38) (4.94) (4.24) (3.96) (0.06) 
F, 3.845 0.072 0.351 3.229 7.297 =3203 
(1.75) (0.04) (0.22) (1.82) (3.25) (1.14) 
F, 3.364 -§.233 -7.764 -~5.553 2.446 1.056 
(1.78) (2133) (3.79) (2.77) (1.33) (0.54) 
F, 0.785 2.887 -1.199 0.560 0.706 1.494 
(0.48) (1.72) (0.82) (0.43) (0.40) (0.62) 
Constant -170.5 69.29 iia -184.4 -59.59 ~162.7 
R? 0.858 0.800 0.826 0.818 0.756 0.792 


SEE 54.12 62.09 58.88 60.80 69.53 75.10 
NOTE: t-statistics in parentheses 


Interpretation of MLE Results 

Tables 9 and 10 show that the behavioural factors underlying variance in 
hospital inpatient costs shifted in weight over this six-year period. In the cost- 
per-case equation, both magnitude and significance of the scale/throughput 
variables (B/C, B’/C) and WAGE remained relatively stable. The impact of OCC 
(and thus of ALS) grew over the last three years, apparently at the ‘expense’ of 
case-mix complexity. This suggests that length of stay variance began to over- 
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TABLE 10 


Maximum likelihood estimation 1, dependent variable DAYEXD 


1969 1970 1971 1972 1973 1974 
B/D 2324.3 2815.3 2398.9 1414.3 1744.5 1020.5 
(7.65) (11.5) (10.8) (5.31) (7.44) (3.00) 
B?/D 1.991 2.040 2.293 2.343 2.620 2.543 
(4.56) (4.55) (5.83) (5.12) (5.55) (5.15) 
EDRAT 8.216 12.02 10.34 0.353 5.590 44.60 
(1.05) (1.68) (1.66) (0.05) (0.65) (3.48) 
WAGE - 27.76 26.25 27.49 28.25 27.18 19.87 
(8.08) (7.91) (9.04) (8.03) (7.89) (4.48) 
CMPADJ 16.32 13.88 14.23 20.64 16.33 12.64 
(4.39) (4.92) (5.07) (6.70) (5.84) (4.31) 
SPCLCI 0.770 0.868 0.786 1.045 0.772 1.061 
(4.18) (4.10) (3.93) (4.64) (3.07) (3.65) 
F, 0.447 0.398 -0.233 ~0.234 -0.439 ~0.558 
(1.94) (1.70) (1.02) (0.92) (1.65) (1.76) 
F, 0.173 0.232 0.215 0.227 0.611 0.449 
(0.70) (0.95) (0.93) (0.87) (2.17) (1.44) 
F, 0.000 0.254 0.004 0.465 0.345 0.043 
(0.00) (0.95) (0.03) (1.75) (1.22) (0.18) 
F, 0.131 2g 0.198 ~0.198 0.126 ~0.072 
j (0.69) (0.68) (0.84) (1.05) (0.65) (0.23) 
F, 0.171 0.036 0.082 0.170 0.279 0.265 
(0.74) (0.17) (0.44) (0.81) (1.30) (0.96) 
F, 0.297 -0.313 0.259 0.135 0.051 0.090 
(1.62) (2.17) (1.99) (0.82) (0.27) (0.39) 
F, 0.044 E0272 -0.035 0.022 0.083 0.001 
(0.28) (1.66) (0.23) (0.12) (0.54) (0.00) 
F, 0.114 (ys Wa 0.029 0.027 ie 0.071 
(0.87) (1.27) (0.28) (0.22) (0.23) (0.37) 
Constant 13.67 -11.42 ~10.65 ~12.65 -7.608 5.538 
R? 0.643 0.634 0.634 0.649 0.605 0.593 


SEE ST | 4.03 4.05 4.39 4.76 4.98 


NOTE: t-statistics in parentheses 


power that of case mix as the period of analysis progressed. In addition, 
education activities became more important in 1974, a fact discussed below. 
Hospital specialization also grew in importance but much more gradually. Of 
the factor scores, Fi through Fy, were relatively stable when one recalls the 
switching of loadings for F; and Fy. With the puzzling exception of 1974, Fs 
maintained a stable, significant, and positive impact on CASEXD. F%, which 
exhibited no discernible pattern of loadings on the original age-sex categories, 
not surprisingly bounced around in an apparently haphazard fashion. The only 
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pattern evident for F; is the significant negative parameters in 1970-2, years 
during which F; loaded most strongly on the two categories representing males 
and females aged 15-19. Fs, like Fs, did not exhibit any specific relationship with 
the original age-sex proportions, so that its insignificance in all six years (p > 
0.05) is not surprising. 

Turning to the DAYEXD results, we find that B/D declined in importance as 
the period wore on, although it remained a significant factor throughout. The 
quadratic term (B’/ D), CMPADJ, SPCLCI, and the factor scores were relatively 
stable. One exception was F¢, which was significant in 1970 and 1971, during 
which its largest loadings (although not extraordinarily strong) were on the 
female 30-44 years’ group. WAGE appears to have declined slightly in importance 
in 1974, while EDRAT became dramatically more important in the same year. 
Are these results and patterns what we might have expected, and what do they 
seem to tell us about the behavioural impact of each variable on the cost 
measures? 

The sign and significance of the parameter estimate for B/C was as expected. 
An increase in case flow rate, other things being equal, would be expected to 
have a strong and negative effect on CASEX, since it would entail a decline in ALS 
(for OCC constant). If we take the average of the six years’ estimates, 4375, and 
consider a fictitious representative hospital of 500 beds witha case load of 16,000 
discharges, a 5 per cent increase in case load (to 16,800 cases per year) would 
yield a drop in inpatient cost per case of approximately $6.50 (in 1969 dollars). 
That would be a direct result of a decline in ALS from approximately 9.1 days to 
8.7 days (assuming a constant occupancy rate of 80 per cent). 

While a $6.50 decline in cost per case, scarcely more than one per cent of the 
provincial average of $440 (also in $1969), may seem surprisingly low, the impact 
of such an increase in case load will not be restricted to the effect working 
through B/C. The B’/C variable, too, will be affected. The mean coefficient on 
this variable is 3.803. Therefore the 5 per cent increase in separations translates, 
through B*/C, into a $2.83 drop in CASEXD, so that the total impact is a decline 
of $9.33, a drop in the provincial average of slightly more than 2 per cent. 

The values of B/C and B’/C will also shift if bed supply is changed. A 5 per 
cent decline in rated bed capacity (to 475 beds) would require a fall in ALS from 
9.13 to 8.67 days, a 5 per cent reduction in separations, or some combination of 
shifts in ALS and C, if OCC is again to remain constant. Of course offsetting 5 per 
cent drops in C and B will have no impact on CASEX through B/C but will still 
work through B’/C. In this example, CASEXD would be reduced by $2.97 in the 
absence of any shift in OCC or ALS. The implication seems to be that larger is not 
necessarily cheaper. In fact the positive coefficients on both B/C and B*/ Care 
indicative of scale dis-economies over the entire size range of hospitals in this 
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sample. A decline in ALS (to 8.67) to offset the 5 per cent reduction in beds would 
of course alter the values of both B/C and B*/C (because OCC is assumed un- 
changed) and would lead to an aggregate drop of $12.63 in CASEXD. Finally, if 
we choose a combination of shifts in C and ALS that maintain the constant 
occupancy rate, such as 500 fewer separations (total: 15,500) and a decline in ALS 
to 8.95 days, the aggregate impact on CASEXD will be seen as a reduction of $6.71, 
and other combinations of total separations between 15,200 and 16,000, and ALS 
values between 8.67 and 9.13 would yield drops in CASEXD of between $2.97 and 
$12.62. It is also possible, of course, to have a larger than 5 per cent decline in 
separations, say to 14,400, which would require an increase in ALS (to 9.63 days) 
to maintain the constant OCC rate. This particular combination would induce a 
$7.77 increase in CASEXD, not surprising in light of the fact that fixed costs 
remaining after the 5 per cent reduction in beds must be spread over 10 per cent 
fewer cases. 

There is another variant to these interactive effects on CASEX yet to be 
considered. Let us assume now that ALS remains constant, so that changes in 
B/C also imply OCC changes, and vice versa. Returning to the first example, in 
which separations increased by 5 per cent to 16,800, if ALS is to be unchanged 
(recall that in that example it fell to 8.7 days), OCC must increase by 5 per cent to 
84 per cent. The mean coefficient on OCC over the six years is 119.2, so that the 
effect on CASEX working only through the OCC variable would be an increase of 
$4.77 (119.2 times 0.04). The decline in CASEX resulting from reduced values of 
B/C and B’/C would amount to $9.33 as before, so that the aggregate impact 
would be a CASEXD value lower by $4.56. In other words, if there is an increase in 
separations and a fall in ALS, the decline in CASEX will be greater than if ALS 
remains unchanged and OCC rises. If, instead of C shifting, rated bed capacity 
again drops by 5 per cent to 475 beds, occupancy rate would increase to 84.2 per 
cent and the aggregate impact would be a drop of $7.62 ($12.63 — $5.01) in 
CASEXD. In general, then, when a decline in B/C results from (or leads to) a fallin 
ALS, the negative impact on CASEX is greater than when that decline induces an 
increase in occupancy rate. 

The EDRAT variable is extremely interesting in that it is close to significance 
(at a 5 per cent confidence level) for the first three years of the CASEXD analysis, 
becomes an insignificant factor in 1972, begins to re-emerge as an activity of 
some importance in 1973, and finally plays a large and significant role in 
explaining CASEXD variance in 1974. It is probably not coincidental that 1974 
was the year in which the province-wide decline in in-hospital education was 
most marked (see Table 7). That was a result of the transfer of nursing education 
from hospitals to community colleges. This trend in the education parameter 
probably reflects the fact that before the nursing education shift many more 
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hospitals took part in nursing education than in medical education,’ and thus 
more hospitals in general took part in some aspect of education. If there were 
any significant fixed costs associated with being a teaching hospital (medical or 
nursing) and if all hospitals were involved in education, we might expect a 
relatively minor role for the EDRAT variable. Once education is restricted to only 
about 50 of the 182 hospitals in our sample (as in 1974), and since in the hospitals 
where only nursing education is undertaken that activity is a minor one (almost 
always less than 2 per cent of total operating costs), we would expect variance in 
EDRAT to have a far greater influence on CASEXD. The reduced in-hospital 
education in 1973-4 is associated not only with the dramatic increase in signifi- 
cance of the EDRAT parameter but also with the disappearance of CMPADJasa 
significant factor. The existence of in-hospital medical education is likely to 
influence case mix, and the EDRAT trends undoubtedly reflect the increasing 
importance of education as it became predominantly medical education. But 
they also suggest that EDRAT was capturing some share of the CMPADJ effect in 
1973-4. This agrees with the correlation of these variables over the six years. 
While it was an almost constant 0.53 from 1969 through 1972, in 1973 it jumped 
to 0.61 and in 1974 increased further to 0.63. This impression is also supported 
by a comparison of identical 1974 ordinary least squares equations, one includ- 
ing EDRAT, the other not. In the latter case, the CMPXCI coefficient was positive 
and strongly significant, whereas in Table E.3 it was marginally so. In general, 
then, the significance of the EDRAT variable coefficient suggests that, indeed, the 
influence of teaching activities extends far beyond the cost of the activities 
themselves. 

To give an idea of the magnitudes involved, an increase in EDRAT, say from 
0.05 to 0.06 would have led to CASEXD values higher by anywhere from $0.28 
(1972) to $5.09 (1974). The latter figure would of course be more representative 
of the current situation in Ontario (all these estimates are in constant 1969 
dollars). 

From 1969 to 1972 the coefficient on CMPADJ was as expected — positive and 
(usually) significant. In 1972, when the EDRAT coefficient was not significantly 
different from zero at any reasonable confidence level, CMPADJ was most 
significant, again suggesting the complementary nature of the two variables. The 


3 According to the Ontario Ministry of Health’s publication, Hospital Statistics, in 1972, 81 of 
196 general hospitals reported non-zero per diem operating cost allocations to nursing educa- 
tion, compared to only 35 hospitals for medical education. In 1974, however, 32 hospitals 
reported non-zero allocations to medical education, and the same number (although often 
not the same hospitals) had positive nursing education per diems. 
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majority of hospital complexity measures fall in the range 0.75 to 1.25.* Thus a 
hospital with a CMPADJ value of 1.0 may have been expected to have per case 
costs $12-$25 higher than a hospital that, other things being equal, had a 
CMPADJ value of 0.80 over these four years. While we have already noted the 
likely interaction of EDRAT and CMPADJ as a possible reason for the insignifi- 
cant parameter estimates on the latter variable in 1973 and 1974, these results are 
nevertheless unexpected. While a plausible case was offered for CMPADJ to be 
more significant in the DAYEX specification than in the CASEX equation, the 
CASEX results found here for 1973 and 1974 were particularly surprising in light 
of earlier similar analyses of British Columbia data (Evans and Walker 1972, 
Barer 1981). In light of our earlier discussion of the expected role of SPCLC! and 
the fact that Table 9 shows that variable to have been strongly significant over 
the entire six-year period, it too may have played a part in reducing the 
significance of CMPADJ. 

Since we were unable to establish any convincing a prioricase for the effect of 
SPCLCI, the strength of this variable also came as a surprise. We can only suggest 
again that the larger hospitals displaying high SPCLCI values, which were large 
enough to have treated a wide range of cases but have been designated to play 
specific roles in the health care delivery system of Ontario, dominated the 
SPCLCI effect. Apparently their type of specialization involves a high degree 
of resource-intensive care.” In addition, the hospital with the highest SPCLC1 
value for this particular data set also had the highest CMPXCI value. Since its 
SPCLCI value was so large as to represent a significant share of the total variance 
in that variable, this may also be partially responsible for the unexpectedly low 
significance of the CMPXCI variable.° 

The impact of SPCLCI on CASEXD, however, seems somewhat less than that 
of CMPADJ. The range of hospital-specific mean SPCLCI values was 0.29 to 14.3. 
The majority of the hospitals’ SPCLCI measures, however, were in the much 
narrower 0.3 to 2.5 range. Two hospitals identical in all respects save SPCLCI 
value (1.0 versus 1.5) could be expected to report CASEXD values about $10 
apart, with the higher-SPCLCI hospital of course having the higher CASEXD 
figure. 


4 Incontrast, Appendix D illustrates that case complexities averaged over the six years ranged 
from about 0.50 to over 4.0 for the 237 diagnostic categories. 

5 In fact, as mentioned earlier, the two hospitals with the highest SPCLC! values were the Prin- 
cess Margaret Hospital (for cancer) and the Orthopaedic and Arthritic Hospital. 

6 This suggests an extension to this analysis: a re-estimation of the parameters after the elimina- 
tion of this particular hospital from the data set, or after the insertion of an interactive SPCLC] 
dummy to segregate that particular hospital. 
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The parameter estimates on the WAGE variable have the expected sign and are 
strongly significant in all six years. This not surprisingly supports the contention 
that, other things being equal, high-wage hospitals will have higher case costs. A 
hospital with a wage level 10 per cent higher than the provincial average would 
have been expected to incur case costs anywhere from $13.55 higher (in 1973) to 
$24.35 higher (1974) than the provincial average value in each year. 

The parameter estimates on the factor scores generally agree with our hypo- 
theses. As expected, the factor representing the aged (75+), Fi, has a strong 
positive influence on CASEXD variance, and F), the 14-and-under variable, not 
surprisingly shows significant negative parameter estimates. F3, which in 1969, 
1970, 1972, and 1973 loaded strongly on men in the 50-74 age group, and F4, 
which took over from F; in that representation in the remaining years, exert the 
expected significant positive influence on CASEXD in their respective years. 
When F3 and F, correlated with the proportions of male patients in the 20-49 age 
group (1971 and 1974 for F3; the other four years for F4), the impact was 
mixed — but only significant in the negative direction (F; in 1974, F, in 1972). 

For the factor score representing women aged 45-64, Fs, the parameter 
estimates were positive and significant in five of the six years, confirming that 
hospitals treating a disproportionately high number of patients in this age-sex 
category will, other things being equal, have high costs per case. No immediate 
explanation presents itself for the sudden insignificance of Fs; in 1974. As noted 
earlier, F7 captured the impact of the 15-19 age group proportions in 1970-72 
only, and the negative significant parameter estimates in those years are not 
surprising. Hospital treatment for that age group will generally be of the 
short-stay variety for non-complex diagnoses. 

A similar analysis of results for DAYEXD yields similar conclusions. The only 
area where parameter significance departed markedly from the pattern shown in 
the CASEXD equation is the factor scores, and those departures are not unex- 
pected. However, turning first to the case flow/scale variables, the signs on both 
B/D and B’/ D are as expected: positive and strongly significant, although the 
former and the WAGE variable seem to lose some of their significance to EDRAT 
in 1974. It should be remembered that B/D = 1/(3.65 + OCC), so that the para- 
meter for B/D translates directly into the impact of OCC on DAYEXD. The mean 
value for the parameter estimate on B/ D is 1953, and for that on B’/ D, 2.305. If 
we return to our fictitious 500-bed hospital with 16,000 separations, an occupancy 
rate of 80 per cent and an approximate ALS of 9.125 days,’ we can again work 
through the cost implications of combinations of changes in Band D. The value 


7 ALS will only equal 9.125 days if D = SDs (separated days stay). But for the purpose of these 
and the previous examples, the arguments are not compromised by this simplification. 
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of D for this hospital is 16,000 times 9.125 = 146,000 days. Let us first assume an 
increase of 5 per cent in D with no concurrent increase in bed capacity. The 
aggregate effect on DAYEXD would be a decline of $0.51. This increase in D 
could result from a 5 per cent increase in C with ALS held constant or an increase 
in ALS to 9.58 days with C unchanged, or some combination of changes in Cand 
D. If it results from the increase in C, ALS unchanged, then an increase in OCC 
from 80 per cent to 84 per cent is implied, and we can compare its influence on 
DAYEXD with the influence of the comparable combination of variable shifts on 
CASEXD. Recall that the aggregate influence on CASEXD of a5 per cent increase 
in each of C and OCC (ALS constant) was a decline of $4.56. If we take our 
DAYEXD decline of $0.51 and multiply it by the ALS of 9.125 days, the implied 
change in CASEXD is a reduction of $4.65. This degree of consistency between 
the two equations is most encouraging. 

Other combinations may be explored in the same way as for the CASEXD 
equation. Shifts in Band D of offsetting magnitudes will only affect B’/ D. Thus 
if there is a 5 per cent decline in Das a result of an identical tightening of bed 
capacity, the fictitious hospital would take on measurements of 475 beds and 
138,700 days. The effect on DAYEXD would be an almost negligible $0.20 
reduction. A reduction in rated bed capacity to 475 beds with no concurrent 
decline in D would naturally increase OCC to 84.2 per cent and induce a $0.71 fall 
in DAYEXD. In general, the source of a change in D, whether separations, length 
of stay, or both does not affect its impact on B/D, because ALS was found to be 
an insignificant factor in independently explaining variation in DAYEXD. Thatis 
in contrast to the CASEXD equation, where an ALS-induced increase in D would 
work through OCC, while a C-induced increase in D would influence CASEXD 
through B/C and B’/C only (if ALS was unchanged). 

Among the other variables, the pattern exhibited by the EDRAT parameter 
mirrors that in the CASEXD equation, probably for precisely the same reasons. 
The size of the increase in DAYEXD as a result of an increase in EDRAT from0.05 
to 0.06 would be $0.45 using the 1974 estimate, slightly less than the propor- 
tional impact of that change on CASEXD.* 

The importance of relative wage levels in explaining variation across hospi- 
tals in DAYEXD is also comparable to that of WAGE in explaining CASEXD 
variation. The hospital with wage levels 10 per cent higher than the provincial 
average may be expected to report inpatient per diem $2.00 to $2.80 higher than 


8 Recall that the provincial average CASEXD in 1974 was 442.08, while the corresponding 
DAYEXD value was 48.34. Therefore the result of that 20 per cent increase in EDRAT would be 
an approximate 0.9 per cent increase in DAYEXD as compared toa 1.2 per cent increase in 
CASEXD. 
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average. What is somewhat puzzling is the divergence of WAGE parameter trends 
in 1974. While WAGE in CASEXD takes a significant jump, in DAYEXDit falls toa 
level 30 per cent lower than its value in the other five years. 

It was expected that CMPADJ would be a positive and significant force in 
explaining variation of both CASEXD and DAYEXD but that it would be more 
significant in DAYEXD because of the absence of any ALS influence. Indeed, that 
is what the results indicate. The magnitude and significance of the CMPADJ 
variable are relatively stable, and the parameter estimates imply that, other 
things being equal, an increase in CMPADJ from 0.80 to 1.00 would cause 
inpatient per diems to rise by as much as $4.13. SPCLCI also retains a positive 
significant impact on DAYEXD, again probably because of the two high- 
technology hospitals. Applying the same comparison of 1.0 and 1.5 values for 
SPCLCI as was used with CASEXD, the difference in DAYEXD would run about 
$0.45. 

Finally we come to the factor scores. Early in this chapter it was suggested 
that we might expect negative and positive parameter estimates respectively for 
F, and Fy, but little more than educated guesses were possible about the effect of 
the other factor scores on DAYEXD. The negative coefficient that was expected 
for F, is borne out, but the parameters are never significant at a 5 per cent 
confidence level. Similarly, the F, parameter estimate is positive, as expected, 
but significant only in 1973. The only other significant coefficients among the 
factor scores appear on F% in 1970 and 1971. No explanation can be offered 
because of the absence of any translatable pattern in the loadings for that factor. 
In short, age-sex patient mix is far less important a factor in explaining DAYEXD 
variation than CASEXD variation. That is not surprising either, but the general 
lack of significance of the factor scores in the DAYEXD equation relative to the 
CASEXD acuabon is quite likely responsible for a considerable share of the 
discrepancy in R’ values for the two sets of equations. 

The original intention was to use the parameter estimates from Tables 9 and 
10 as the basis for the ‘simulation’ to generate diagnosis-specific marginal cost 
estimates. Unfortunately, simulations based on the model described here proved 
to be impractical owing to the theoretical construction of the SPCLCI variable 
and the very real constraints on the computer budget available to this study. The 
first segment of the following chapter is devoted therefore to detailing the 
problem and to reporting on a re-specification of these two equations. 


) 


The derivation of diagnosis-specific 
costs 


Chapters 3 and 4 have described the specification and estimation of two equa- 
tions relating hospital inpatient costs to a number of basically exogenous 
variables. The parameter estimates from those equations were to become the 
parameters ina simulation model that would estimate the diagnosis-specific and 
hospital-specific inpatient marginal costs, both per day and per case. However, a 
problem with the SPCLCI variable (noted at the end of Chapter 4 and described 
below) precluded their use. 

The marginal costs are estimated by considering the implications of changing 
each hospital’s case mix by altering its number of separations in one diagnostic 
category at a time. For example, consider a hospital that reports twenty-five 
separations for which the recorded principal diagnosis is infectious hepatitis 
(our adjusted OBC code 13), and assume that the yearly hospital case load was 
10,000 separations. The simulation estimates the effect on CASEXD and DAYEXD 
if this hospital had instead treated and discharged three (10 per cent of twenty- 
five)' fewer hepatitis cases during the year, other things being equal. This small 
change in the hospital’s case mix would increase the values of B/ Cand B */ Cand 
would change the value of CMPADJ (depending on the case complexity of 
infectious hepatitis in relation to that hospital’s complexity value) and the value 
of SPCLCI (depending on the hospital’s proportion of infectious hepatitis cases 
compared to the provincial proportion). OCC would decrease, and theoretically 
F, to F, would also change. In the DAYEXD equation, B/D, B*/D, CMPADJ, 
sPCLCI, and F, through F, would shift. 


| The choice of 10 per cent to represent ‘marginal’ changes was arbitrary but was subjected to a 
certain amount of sensitivity analysis, with no significant alterations in the marginal cost 
magnitudes. 
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A number of assumptions have had to be made for present purposes. EDRAT 
and WAGE were assumed not to shift in response to these small case-mix 
changes. It is not unrealistic to assume that any influence of educational activity 
on inpatient care wil! continue to be represented by the same proportion of total 
operating expenditures. In any case, the size of the change in this variable would 
be difficult to determine. One could otherwise have assumed that aggregate 
education expenditure would not change, so that EDRAT would rise in response 
to any reduction in case load, but this effect would be expected to be diagnosis- 
invariant at the margin and would thus not affect the relative sizes of the 
marginal costs. Therefore an assumption of unchanged EDRAT values was made. 

Similarly, no convincing case could be made for changes in WAGE, so that it 
too was assumed to be unchanged for each hospital. The factor scores, F\ to Fs, 
will by definition change values whenever there is a shift in case mix of even one 
separation since that would alter the age-sex distribution of the hospital’s 
separations. However, the only information that could be used in estimating the 
new distribution would be the relationship of the particular diagnosis-specific 
age-sex structure to that of the hospital as a whole. But the original age-sex data 
were compiled only on a hospital-specific basis. To re-assemble the data for each 
year by hospital and:diagnosis would have entailed the creation of six (one per 
year) three-dimensional arrays with 1,897,896 entries each (182 times 237 times 
44). When measured against the expected information gain from this exercise, 
the costs of data manipulation and storage would clearly have been prohibitive. 
Consider for example the complexity and time needed for a computer program 
that, for each case in each year in each hospital (182 times 6 times 237 = 258,804 
times) re-calculated the age-sex proportion matrix and computed the resulting 
factor scores. Even with diagnosis-specific proportions, assumptions would 
have to be made about which age-sex categories would absorb the small reduc- 
tions in number of separations. Accordingly, F; through Fs were assumed not to 
change value. 

But the most critical problem was posed by the SPCLCI variable. While 
case-mix changes at the margin will alter its value, to recompute it for each 
diagnosis, hospital, and year would also require a great deal of computer time. 
The variable is defined as 


SsPCLC] = Spy + in | B(Lpy-n — )- BP, 
: Qj arts 9; 
where all notation is as described in the SPCLCI discussion of Appendix A. 


Recall in particular that 0; = C/ C represents the jth diagnosis proportion of all 
provincial separations. Since Q; will then change whenever even one case of any 
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type in any hospital is dropped, to recompute SPCLCI for that hospital would 
entail recomputing the denominator. But the denominator includes a nested 
summation and must be summed over all hospitals and all cases. The first stage 
of our marginal cost estimation was the derivation of 237 marginal costs for each 
of 182 hospitals in each of six years. Computation of the denominator itself 
requires 237 times 182 additions (not to mention the multiplications and 
divisions). 

Since it was not feasible in this study to allow SPCLC1 to vary with changes in 
case mix, the question was whether to assume that it remained constant as with 
the factor scores (despite its construction, which is based directly on case mix) or 
to re-estimate the model without SPCLCI and run the simulation using the 
resulting parameters. The latter approach was adopted because it was thought 
that the former would underrepresent the impact of case-mix changes. The 
removal of the variable allowed other variables that do shift in the simulation to > 
capture at least some of the effect embodied in SPCLCI.’ In short, while the 
equations used for the simulation may be underspecified in terms of explaining 
the behaviour of hospital cost variance, they seem more useful for simulation 
purposes than the fully specified equations in which SPCLCI is held constant. 
Finally, some trial results obtained by running the simulation with SPCLCI and 
the Table 9 estimations were not markedly different from those based on the 
equation without SPCLCI. 

Tables 11 and 12 report the results from re-estimating the CASEXD and 
DAYEXD equations without the SPCLCI variable. A cursory comparison of 
the parameters contained in them with those of Tables 9 and 10 shows slightly 
more thana 10 per cent drop in the R’ values for the CASEXD specification anda 
smaller 6 to 7 per cent drop for DAYEXD. The explanatory power of both 
equations is still quite satisfactory. With respect to specific variables, B/ C gains 
in significance, while B’/C becomes less significant. The discontinuous pattern 
of the EDRAT parameter as a result of the transfer of nursing education out of 
hospitals shows up much more vividly in this re-specification. CMPADJ, Fi and 
Fs all gain slightly in significance. In the DAYEXD equation, B/ D gains margi- 
nally, while B’/D loses marginally, in parameter significance. Again CMPADJ 
becomes more important, but in general the changes in parameter estimates are 
of little consequence. 


2 This process was admittedly arbitrary. One could have also argued for the removal of F) to 
Fy. But whereas changing the value of Fi to Fs would have in turn required a somewhat 
arbitrary allocation of case load reduction across age-sex classes, sPpCLCI was by definition 
linked precisely to any changes in case mix. 
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TABLE 11 


Maximum likelihood estimation 2, dependent variable CASEXD 


1969 1970 1971 1972 1973 1974 
B/C 4412.7 4070.7 4162.1 4672.1 4489.9 5657.6 
(10.81) (10.87) (11.40) (12.23) (10.67) (14.40) 
B/C 3.381 2.854 2.984 2.700 2.504 Jon 
(8.26) (6.57) (6.89) (5.29) (4.44) (3.59) 
occ 90.10 82.71 89.07 111.5 124.1 135.3 
(4.38) (4.07) (5.11) (5.59) (5.45) (5.13) 
EDRAT 50.29 74.21 65.42 238.71 164.1 480.7 
(0.57) (0.90) (0.81) (0.53) (1.75) (3.42) 
WAGE 194.1 141.9 148.4 158.2 158.6 2715 
(4.80) (3.57) (3.90) (4.33) (3.89) (5.35) 
CMPADJ 114.8 66.24 95.86 158.4 39.73 2.529 
(2.56) (1.96) (2.74) (4.64) (1.19) (0.07) 
F, 15.35 18.6. 21.11 a eage 17.02 23.07 
(4.33) (5.60) (5.98) (5.17) (4.56) (5.21) 
F, #7939 10.03 -8.003 Oh 6.588 -7.431 
(2.39) (3.02) (2.59) (2.58) (1.84) (1.81) 
F, 19.16 12.54 1.045 16.55 15.30 6.087 
(5.51) (3.46) (0.46) (5.34) (4.18) (2.08) 
F, 3.099 1.627 15.28 24:12) ~0.113 12.50 
(1.23) (0.64) (4.96) (1.90) (0.05) (3.16) 
F, 15.35 15.21 373 12.35 11.82 4.492 
(5.21) (5.72) (5.93) (5.50) (4.59) (1.39) 
F, -5.076 0.611 0.906 -3.100 5.102 2765 
(2.30) (0.34) (0.56) (1.73) (2.27) (0.99) 
F, 2.804 5.801 27.333 5.249 ~1.688 1.743 
(1.44) (2.66) (3.55) (2.65) (0.92) (0.90) 
F, 1.286 2.906 1.456 0.616 0.927 0.752 
(0.77) (1.78) (1.01) (0.48) (0.52) (0.32) 
Constant -146.0 a7 -70.95 -160.6 61.62 -173.4 
R 0.782 0.702 0.733 0.717 0.677 0.716 
SEE 67.21 76.01 73.31 75.97 80.30 88.10 


NOTE: t-statistics in parentheses 


With this revised set of independent variables the case mix changes would 


induce changes in the values of B/C, BIG OCC, and CMPADJ in the CASEXD 
equation, and B/D, B?/D and CMPADJ-in the DAYEXD equation. Six dif- 
ferent marginal cost measures were derived. The first, denoted hereafter by 
McCl, represents the marginal inpatient cost per case estimated from diagnosis- 
specific case mix changes, bed supply remaining constant. MCDI represents the 
corresponding estimates of marginal cost per day. Since the aim of this project 
was to apply these marginal costs in assessing the potential impact of commun- 
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AABN 


Maximum likelihood estimation 2, dependent variable DAYEXD 


1969 1970 1971 1972 1973 1974 
B/D 2465.1 2895.1 251153 1548.8 1831.9 1265.7 
(8.14) (11.92) (11.26) (Se15) (7.82) (3.89) 
B/D 1.603 1.669 1.962 1.843 2.428 2.136 
(3.74) (3.80) (5.07) (4.13) (9727) (4.47) 
EDRAT 2.838 7.399 7.580 -3.922 4.792 42.96 
(0.37) (1.60) (1.23) (0.57) (0.57) (3.39) 
WAGE 28.20 26.62 28.19 28.45 28.82 21.34 
(8.13) (7.98) (9.21) (7.99) (8.38) (4.85) 
CMPADJ 20.59 16.91 16.97 24.97 17.65 PS3t 
(5.88) (6.38) (6.40) (8.63) (6272) (5.45) 
Ei -0.308 -0.247 -0.082 -0.013 -0.240 -0.231 
(1.31) (1.04) (0.35) (0.05) (0.91) (0.75) 
F, 0.224 0.307 0.270 0.286 0.615 0.524 
(0.88) (1.23) (1.14) (1.06) (2.13) (1.65) 
F, 0.277 -0.023 0.115 0.630 0.497 0.147 
(1.09) (0.08) (0.69) (2.34) (1.76) (0.63) 
Die 0.246 -0.014 0.366 -0.050 Osk}2 0.055 
(1.30) (0.08) (155) (0.26) (0.88) (0.18) 
F, 0.471 0.323 0.259 0.499 0.434 0.586 
(2.25) (1.64) (1.46) (2.50) O12) (32) 
F, -0.365 -0.253 -0.232 0.118 -0.066 0.104 
(2.02) (1776) (1.78) (0.71) (0.35) (0.46) 
F; -0.014 -0.368 -0.032 -0.066 -0.089 0.036 
(0.09) (2.31) (0.207) (0.37) (0.57) (0.21) 
F, -0.092 -0.133 -0.005 0.026 0.063 0.019 
(0.70) (1.12) (0.049) (0.21) (0.44) (0.10) 
Constant -16.88 -13.22 -12.84 -15.40 -9.55 2.50 
R? 0.605 0.598 0.594 0.607 0.571 0.557 


SEE 2.95 4.24 4.29 4.65 4.98 Deo) 


NOTE: t-statistics in parentheses 


ity health centres on hospital expenditures, and since it is widely acknowledged 
that any such savings will occur only if the freed beds remain empty (which is 
unlikely), a second set of marginal cost figures was estimated. MCC2 represents 
the estimated marginal inpatient costs per case resulting from assuming bed 
stock adjustments concurrent with the diagnosis-specific reductions in case mix. 
In particular, it was assumed that bed supply shifted with the case mix reduction 
so as to retain a constant hospital occupancy rate. MCD2 is again the marginal 
inpatient per diem equivalent. 

There is one other way of estimating marginal costs. In addition to working 
through the impact of a change in case mix on costs, we also derived the per diem 
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implications of reductions in length of stay, with case mix assumed unchanged. 
This procedure did not, of course, generate 182 times 237 additional marginal 
cost figures for each year, since the diagnosis for which the length of stay was 
reduced was irrelevant. Any decline in ALS with case mix and bed stock 
unchanged leads to reductions in B/ Dand B’/ Donly. The impact on DAYEXD is 
then diagnosis-invariant. The result of this segment of the analysis was two 
figures for each hospital in each year - MCD3, representing the marginal cost 
per day resulting from declines in ALS only, and MCD4, in which bed supply was 
assumed to adjust with the reduction in ALS so as again to impose an unchanged 
occupancy rate. 

The derivation of the six measures can perhaps best be illustrated with an 
example. Using the fictitious 500-bed, 16,000 case hospital of Chapter 4, let us 
assume that in 1974 it treated thirty cases of infectious hepatitis. Assume further 
that the hospital’s complexity value was 1.20, that the case complexity of 
infectious hepatitis is 1.004 (see Table D.2), and that le average length of stay 
for hepatitis patients in this hospital was 12.3 days. When the simulation 
reached this hospital and this case type, the hospital’s total of hepatitis separa- 
tions would first be reduced by 10 per cent to twenty-seven cases. This would 
result in B/C increasing from 0.03125 to 0.31256, and B’/C from 15.625 to 
15.62793. It would then be assumed that the three ‘saved’ cases incurred lengths 
of stay averaging 12.3 days, so that the hospital’s ALS would fall from 9.125 to 
9.1244 and its occupancy rate from 0.80 to 0.7998. Since the hepatitis case 
complexity is lower than this hospital’s case-mix complexity, the elimination of 
three such cases would cause a slight increase in the hospital’s CMPADJ value.” At 
this stage, then, revised values of B/C, B */.C, OCC, and CMPADJare in hand. The 
estimated value of CASEXD, using the hospital’s actual values for all the inde- 
pendent variables, denoted by CASEXD, is easy to compute. The new values of 
the four independent variables noted above allow the estimation of a revised, 
estimated CASEXD value, CASEXD,. Then, letting IPEXP = CASEXD:C_and 
denoting the subtracted cases by NC(= -3 in this case), we have IPEXP, 


3 This was the provincial average length of stay for infectious hepatitis cases in 1974 (Ontario 
n.d. 1976c, 73). 

4 Strictly speaking, changing even one hospital’s case mix in this relatively insignificant way 
will alter all the individual case complexities, because their construction is based on the pro- 
vincial dispersion of all separations. Unfortunately, the recomputation of all 237 case com- 
plexities, 182 X 237 X 6 times, posed problems similar to those described above for spcLcl. 
The assumption of invariant case complexities was quickly deemed the lesser of two evils. 
Besides, any bias introduced by that assumption can be checked. The value of £ )H;Q; which 
should equal 1.0 by construction (see Appendix A) was checked throughout the Teun on 
each iteration. Not once did it exceed an absolute deviation of 0.0003 from 1.0. 
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aN Ca mS 
= CASEXD,"°(C + NC) and MCCl; = (IPEXP, — IPEXP)/NC, where i is our 
fictitious hospital and 7 is infectious hepatitis in this instance. 

The per diem equivalent, MCD1, would be computed for this hospital and case 
type ina similar manner. B/ D would increase from 0.003425 to 0.003426, B’/D 
from 1.712329 to 1.712762, and the qualitative change in CMPADJ would be as 
described above. Again, IPEXP would be computed as IPEXP = DAYEXD,*(D+ 
ND), where ND is equal to NC times_the average length of stay for the jth 
diagnosis, and MCD1; = (IPEXP, — IPEXP)/ND. 

When rated bed capacity is assumed to adjust so as to maintain a constant 
occupancy rate, the B/C value for our representative hospital would become 
0.031248, B/C would fall to 15.62003, OCC would be unchanged, CMPADJ 
would adjust as for MCCI, and the resulting MCC2; would be larger than MCC1/. 
For MCD2, recall that B/ D is directly and inversely proportional to OCC, so that 
bed adjustment to maintain a constant value of OCC imposes constancy on B/ D. 
Thus, a drop in B’/D to 1.711896 (originally 1.712329) and the change in 
CMPAD) identical to the one made in the MCDI calculation are the only changes 
in independent variables underlying the MCD2 estimates. 

The marginal cost estimates resulting from changes in length of stay, case mix 
unchanged, have already been described. In this example, a 10 per cent reduc- 
tion to 11.1 days in average length of stay for hepatitis patients would result in 
increases both to B/D and B’/D, but no change in CMPADJ. Since the thirty 
cases of hepatitis entailed 369 aggregate days stay, the shortened length of stay 
reduces this to 333 days, implying an increase in B/ D from its original value of 
0.003425 to 0.003426, and in B’/D from 1.712329 to 1.712751. When bed stock 
adjusts to retain OCC constancy, B/ D is unchanged, but B’/ D falls to 1.711902. 

The output from this simulation was four 237-element arrays (for MCClI, 
MCC2, MCDI, and MCD2), as well as two single figures (MCD3 and MCD4), for 
each hospital and each year. To report here the results from this stage of the 
simulation would serve little purpose.” The second phase of the marginal cost 
analysis consisted of aggregating the results across hospitals for each year. Thus, 
the year- and case-specific marginal costs, SMCC1;, were constructed as 


18 
SMMCl, = 2 


2 
1 use 


where C;, denotes total provincial discharges of diagnostic class 7 in year tand cj 


is the number of discharges of that type in the ith hospital in the same year. The 


5 Hospital-specific results are available from the author. 
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importance of each hospital’s marginal cost is determined by its share of the total 
provincial caseload for each diagnosis. The same weights were applied in aggre- 
gating hospital-specific MCC2, MCDI, and MCD2 values. SMCD3 and SMCD4 
were derived using hospital-specific proportions of total provincial caseload as 
weights: 
182 
SMCD3, = 2 MCD37009@, 1tCy., 

where C, was total provincial discharges in year ¢. By the conclusion of this stage, 
the volume of results was beginning to be manageable - six 237-element arrays 
for each of SMCCI, SMCC2, SMCDI, and SMCD2, and six single numbers 
representing the yearly aggregated values for SMCD3 and SMCD4. 

The final stage consisted of aggregating across the six years to obtain a single 
marginal cost value for each of MCC1;, MCC2;, MCD], and MCD2,, and single 
MCD3 and MCD4 values. Here the aggregation weights were yearly proportions 
of six-year case totals. Thus 


6 
SsMcC1, = 2 SMCC 1° Gy! G 
6 bye 
where G = zo Gr » and SSMCC2,;, SSMCD1;, and SSMCD2; were similarly 
t= 
computed. SSMCD3 became 
6 
SSMCD3 = Z SMCD3, - C,/C, 
f=1 
6 F ; 
where C = 2 C,, and SSMCD4 involved an analogous construction. 
i=l 


Table 13 represents the culmination of the three stages of marginal cost 
estimation and aggregation. The results warrant both general and diagnosis- 
specific comments. As expected, the marginal costs based on concurrent reduc- 
tions in caseload and in bed stock exceed those based only on caseload 
adjustments. The elimination of beds with their associated fixed costs clearly 
increases the potential savings inherent in a reduction in inpatient through- 
put. The weighted mean value for SSMCC a SSMCC1)*(Cj/ C), was $324.84, 


ph) 
approximately 74 per cent of the weighted average of the CASEXD values 
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TABLE 13 


Diagnosis-specific marginal costs (dollars) 


ee 


Diagnostic 
category SSMCCI SSMCC2 SSMCD 1 SSMCD2 
] 420.37 626.20 43.16 55.00 
2 266.67 340.42 25.44 36.50 
3 298.02 407.79 28.80 39.98 
4 447.80 771.58 39.51 52.70 
5 364.28 506.17 41.95 54.23 
6 306.21 SMR) 38.46 48.87 
7 401.77 612.50 44.08 57.08 
8 438.49 761.63 47.35 Gla, 
9 364.57 477.35 65.79 79.11 
10 291.32 394.55 28.80 40.56 
11 364.14 557.74 42.04 53.94 
12 260.93 332.56 21.63 32.60 
13 346.13 521.58 31,55 43.62 
14 310.66 402.75 42.14 54.66 
ibs 278.48 319.05 23-35 35.44 
16 322.16 473.98 29.91 41.96 
17 514.88 774.69 56.28 69.02 
18 454.86 763.05 34.12 46.42 
19 480.25 824.42 33.87 45.97 
20 496.69 841.49 35.30 47.53 
21 470.98 799.72 35.69 48.15 
22 461.42 752.94 39.86 53.03 
23 507.96 801.37 56.10 69.75 
24 505.78 823.90 47.28 59.85 
25 395.77 563.53 46.15 58.80 
26 428.31 648.48 39.97 52:13 
27 514.81 701.87 63.89 75.49 
28 432.69 618.38 45.64 58.04 
29 473.77 696.03 48.23 60.01 
30 S2010 853.55 53:32 66.22 
31 430.35 701233 35.40 47.77 
Bo 456.20 655232 56.44 68.48 
33 423.60 644.58 41.75 54.16 
34 488.43 810.11 41.20 53.80 


35 568.70 992.90 49.08 63.12 


Ne ee 
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TABLE 13 continued 


Diagnostic 
category SSMCC1 SSMCC2 SSMCD | SSMCD2 
36 448.99 135.20 Baga 50:27 
37 439.85 652.61 50.92 64.31 
38 487.83 699.76 59.47 72.67 
39 275.05 315.69 36.59 48.10 
40 283.94 343.08 43.55 S502 
4] 326.34 430.08 34.45 45.93 
42 317.54 422.90 32527 43.88 
43 271.80. 328.88 25.92 37.31 
44 425.63 701.93 50.95 65.09 
45 301.11 401.98 33.40. 45.58 
46 346.48 452.61 39.76 51.43 
47 347.33 497.94 39.97 5213 
48 398.63. 597.35 43.89 57.58 
49 335.46 455.70 37.69 a) a 
50 359.28: 544.02 34.32 46.88 
51 347.14 537.05 28.34 39.84 
32 379.45 569.20 43.11 56.62 
23 348.17 526.18 34.26 46.37 
54 466.86 Wsis7 65.64 80.63 
55 351.86 552.68 31.44 43.75 
56 346.47 928.32 30.28 42.15 
57 383.62 609.51 30.02 41.46 
58 299.24 416.26 30.72 42.68 
59 313530 568.20 38.16 50.18 
60 540.53 929.48 44.60 $7.29 
61 426.15 720.12 34.24 45.71 
62 447.58 710;22 37.07 49.71 
63 365.82 S77 .42 32.18 43.85 
64 320.49 438.34 33.43 44.48 
65 386.27 55537) 54.92 67.63 
66 387.74 591.86 40.68 53.28 
67 435.14 639.27 59.44 73.09 
68 413.57 665.70 46.59 60.26 
69 468.65 758.47 56.46 71.10 
70 470.41 807.40 36.99 49.95 


71 470.04 825.62 TROT 45.90 


See eee eee ee ee ee ee EE 
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TABLE 13 continued 


Diagnostic 
category SSMCC 1 SSMCC2 SSMCD | SSMCD2 
102 303.82 437.94 28.61 40.80 
V8) 392.0) 630.08 43.27 56.87 
74 451.80 787.80 39.76 aaa 
ths 3329 484.72 33.49 46.00 
76 32392 431.89 37.80 49.14 
re) 349.37 463.02 49.84 62.97 
78 3oD72 370.98 109.78 122.94 
79 400.34 33200 52.36 65.36 
80 392.47 532.58 53.41 67.10 
81 401.20 524.85 TAS. 85.66 
82 282.83 341.36 36.28 48.29 
83 376.00 489.73 57.36 69.76 
84 333.46 406.03 53,53 66.42 
85 362.23 587.17 29.61 41.17 
86 477.71 775.67 49.74 64.74 
87 317.80 474.37 26.45 Siiee P 
88 408.39 651.07 31-01 42.44 
89 363.08 552.04 30.47 42.03 
90 BOD 540.78 ZO 2d 41.01 
91 369.76 596.65 31.88 44.08 
92 448.51 55°33 35.20 47.80 
93 412.18 674.70 30.75 42.26 
94 419.08 688.69 Sot 43.22 
95 437.91 692.71 49.37 63.18 
96 481.41 817.09 40.41 53.84 
97 431.18 681.59 36.70 49.21 
98 352.04 539.00 29.02 40.39 
99 387.96 611.42 34.95 47.23 
100 321.61 434.54 31-75 43.29 
101 302.07 393.69 29.89 41.10 
102 336.63 496.63 33.99 46.52 
103 359.68 528.26 34.51 46.82 
104 259.09 322.90, PPR, 33.54 
105 260.21 331.65 19.00 2.00 
106 299.82 431.28 20 36.39 
107 280.42 387.81 23.74 34.55 
108 356.45 549.02 28.08 38.74 
109 287.80 388.02 28.61 40.17 


110 243.30 265.80 24.65 36.08 
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TABLE 13 continued 


Diagnostic 

category SSMCC1 SSMCC2 SSMCD 1 SSMCD2 
111 BELT 386.46 43.38 55.50 
112 343.07 397.36 74.80 87.26 
113 Billo 379.55 49.99 63.03 
114 455.99 799.02 39.38 52.41 
115 379.63 590.63 34.97 47.85 
116 323.37 476.56 2161 39.28 
IBV 367.46 559.07 33.91 46.33 
118 246.30 267.23 37.79 48.53 
119 219328 352,87 26.45 38.47 
120 358.72 525.28 39.29 S29 
121 378.01 586.55 a1e2) 42.83 
122 346.47 i370 29.63 40.94 
123 305.02 439.86 24.06 34.58 
124 392.19 611.63 31.64 43.31 
125 262.76 342.28 19.66 30.13 
126 302.45 438.37 Zoos 36.95 
127 280.08 360.28 2621 37.38 
128 298.69 395.95 2917 40.59 
129 325.60 449.35 30.59 41.97 
130 343.72 SL 29 30.28 42.02 
131 279.60 389.57 28.50 40.03 
132 412.9] 674.31 3/56 48.12 
133 353.88 530.57 29.68 40.90 
134 307.16 432.80 28.20. 39.77 
135 422.94 683.26 33.98 46.17 
136 375.30 596.87 32.82 45.06 
7 345.97 493.04 31.38 42.67 
138 319.15 454.25 21 O2 38.61 
139 336.05 508.94 27.63 38.65 
140 360.49 544.96 32.65 44.59 
141 465.66 519.52 Dozen 266.56 
142 293.63 419.33 23.88 35.26 
143 397.88 616.90 39.59 5251 
144 321.60. 433.18 34.22 46.26 
145 289.65 ye Sy Gane 29.74 41.24 
146 391.99 591.09 42.65 55.36 
147 350.10 444.43 57.28 69.50 
148 334.59 455.12 39.15 51.50 


149 409.19 622.76 38.39 50.92 
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TABLE 13 continued 


Diagnostic 

category SSMCC1 SSMCC2 SSMCD | SSMCD2 
159 254.82 287.00 29.54 40.53 
ist 2&2i07 364.52 21.38 39:02 
152 269.95 322.18 29.36 41.08 
153 Sit anes) 414.95 32.62 44.32 
154 290.44 349.80 34.18 44.89 
155 266.41 326.80 2321 34.49 
156 361.25 510.72 34.35 45.91 
157 309.42 389.42 35.39 46.23 
158 269.66 319.18 28.41 39.68 
159 281325 354.77 31.02 42.41 
160 289.01 356.64 30.34 41.75 
161 262.38 320.60 21.45 32.47 
162 257.47 294.28 25.78 37.10 
163 288.95 363:57 29819) 40.41 
164 308.25 350.31 63.92. 76.95 
165 295-91 366.66 33.05 44.39 
166 354.54 474.63 39.37 apd 
167 398.53 529216 47.03 59139 
168 359.45 448.70 47.67 59.42 
169 359.09 469.83 41.46 53.17 
170 359.95 469.04 43.48 3.03 
MTA 259.53 304.04 22,81 34.21 
Ey Bo2.2) 439.88 48.91 59.30 
173 304.55 388.47 32221 43.68 
174 280.91 393.70 23.74 35,30 
1s 320.22 489.01 28.54 40.52 
176 299.88 417.39 29.17 41.08 
Wy 472.19 821.63 38.92 51.34 
178 415.16 697.83 35.02 47.47 
179 314.15 477.15 25.90: 37.08 
180 394.19 637,82 35.82 48.49 
181 386.89 599.91 34.15 46.11 
182 324.68 442.45 SPRfi 47.98 
183 266.03 3201) 20.05 37.95 
184 338.29 475.69 38.63: Siat3 
185 599.84 1062.55 75.49 90.62 
186 S221) 844.33 67.87 82.71 
187 403.25 520.64 90.56 104.92 


188 333.38 387.87 83.00 96.17 
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TABLE 13 continued 


Diagnostic 

categoryye. . _ SSMECI > yy) SSMCC2  SSMCD eee 
189 520,25 765.92 81.20 97.32 
190 585.30 897.56 82.92 99.79 
191 502.91 TOO ET 82.74 98.89 
192 444.34 614.84 80.09 94.98 
193 490.19 645.72 105.39 120.86 
194 456.27 628.85 83.08 98.04 
195 380.14 579.05 47.06 59.89 
196 343.14 463.64 45.34 58.18 
197 367.45 483.46 55.96 69.00 
198 425.74 629.09 54.55 68.47 
199 346.86 487.29 47.46 60.62 
200 S32 US 467.30 27.93 41.23 
201 382.55 490.08 54.66 66.78 
202 427.21 628.22 55.63 68.99 
203 393.80 520.68 54.14 66.92 
204 490.67 746.27 Ses 71.00 
205 419.92 533.56 60.14 72.59 
206 274.47 334.14 36.41 48.64 
207 292.78 366.26 36.25 48.47 
208 360.66 532.206 47.28 60.67 
209 316.04 416.36 38.97 51.47 
210 316.38 426.26 38.72 S127 
2h 384.20 624.27 30.03 41.42 
212 259.53 330.97 20.78 31.94 
213 552.93 995.17 34.27 46.37 
214 333.08 496.25 28.79 40.18 
215 270.79 367.94 21.68 32.92 
216 255.07 815,02 21.67 33.09 
217 476.10 817.33 55.47 70.18 
218 344.59 514.65 31.14 42.84 
219 229.73 284.14 7.87 18.53 
220 309.32 401.03 38.90 Stho 
221 267.44 319.65 32.07 43.12 
222 416.11 712.79 34.75 46.59 
223 249.89 314.88 ~° 17.62 28.62 


224 241.42 306.57 14.09 24.58 
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TABLE 13 continued 


Diagnostic 

category SSMCCI SSMCC2 SSMCD | SSMCD2 
225 265.99 314.14 oa099 46.17 
226 362.47 589.13 30:22 41.92 
227 352,96 533.61 41.44 54.35 
228 271.04 339.00 26.02 37.66 
229 236.01 282.82 eyo. 24.51 
230 266.06 362.60 19.34 30.26 
25% 324.80 462.89 34.46 47.201 
232 305.55 395.40 Joe) 45.46 
233 361.71 413.13 136.32 149.63 
234 289.64 336.02 41.34 Sai 
235 293.88 363.68 32.76 44.15 
236 410.86 606.95 34.31 45.66 
237 376.27 568.77 32.69 49.03 


NOTE: ssMcb3 = 35.03; ssMcp4 = 46.78 


($440.73) reported in Table 7. While this seems diametrically opposed to the 
common belief that the cost of a full bed is not substantially greater than that of 
an empty bed (because of the high fixed-cost component), it is consistent with 
the findings of Evans and Walker (1972) and a number of other hospital cost 
analyses reviewed by Lipscomb et al. (1978). What is in marked contrast to 
Evans and Walker’s results, however, is our MC/ AC ratio resulting from shifts in 
lengths of stay with admission rate constant. The ratio of SSMCD3 to the weighted 
average of DAYEXD values reported in Table 7 is 0.781, whereas they found a 
marginal cost of ‘between one-third and one-half of average cost’ (416). Of 
course it is not difficult to estimate this ratio without the simulation program. 
Since DAYEXD = AC here and 


DAYEXD = a, + a B/D + a@B/D+ a3EDRAT + asWAGE + .... , 
total inpatient cost, IPCOST, is just DAYEXD: D: 
IPCOST = a, B+ a@B* + D(a, + ax3EDRAT + agWAGE + ... ) 
so that MC = AC — a1 B/D — aB’/D. 
Using the mean values for a; and a2 from Table 12, the B and D values for our 


fictitious hospital, 500 beds and 146,000 days, and the mean DAYEX(AC) value 
from Table 7 ($44.85), this becomes 
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MC = $44.85 — (2086.3)(500/ 146000) — (1.673)(500"/ 146000) = $34.84, 


remarkably close to our SSMCD3 value of $35.03. 

The MC/AC ratio based on SSMCDI/DAYEXD is identical to that for SSMCD3 
at 0.781. These results do not necessarily refute the conventional wisdom, 
however. As Evans and Walker suggested, they may be reconciled with the ‘high 
fixed costs’ theory if hospitals draw on resource markets that are flexible enough 
to allow them to make rapid input adjustments in response to unexpected 
changes in days stay. Or, if hospitals are rarely called on to respond to unex- 
pected changes in demand for their services, ‘either because demand is stable 
from period to period, or because admissions and lengths of stay are adjusted to 
meet forecast’ (Evans and Walker 1972, 416), marginal and average costs will 
appear to be closely related. A behavioural analysis of hospitals of which the 
majority reach their total day (and thus occupancy and case flow) forecasts, is 
unlikely to provide a low MC/AC ratio even if, in fact, the marginal cost of 
handling unexpected inpatient days is low in relation to the average cost. If the 
hospitals that form the observations in our data set are able to stick to their 
forecasts, and if their budgets are based on the forecast of inpatient days (which 
automatically becomes cost reimbursement on a per diem basis if the forecasts 
are correct), then it is inevitable that marginal and average costs will bear a 
striking resemblance to each other. 

Closing beds in order to maintain a constant occupancy rate increases margi- 
nal per-case costs by from 10 to 80 per cent and the marginal per diems by from 
12 to 135 per cent. As will be seen in the following chapter, these differences are 
of critical importance when we are trying to measure the costs and benefits of 
community health centres. If the decision about their future were to depend 
entirely on the possibility of reducing hospital costs, the absence of a commit- 
ment to close beds freed by lower hospital utilization rates for patients of those 
centres would leave a very weak case for the continued and expanded existence 
of CHCs. 

The diagnosis-specific marginal costs per case without bed adjustment range 
from $229.73 for our diagnostic category 219 to $599.84 for category 185 (see 
Table D.2 for diagnostic descriptions of each category). The range for the 
marginal costs with bed adjustment is $265.81 (category 110) to $1062.55 (with 
category 185 repeating). It turns out, gratifyingly, that the low-cost categories 
such as 110, 118, 219, and 229 are indeed the categories we might have expected 
to yield low costs: 110-hypertrophy of tonsils and adenoids; 118 - diseases of 
teeth and supporting structures; 219- generally uncomplicated external head 
and neck wounds; 229-toxic effect of chiefly non-medical substances. In 
general these categories have low Hj (case complexity) values or short lengths of 


The derivation of diagnosis-specific costs 117 


stay or both. For example, while there are numerous diagnostic categories with 
case complexity values lower than code 110, the average length of stay for all 
‘hypertrophy of tonsils and adenoids’ separations from Ontario hospitals in 1974 
was 1.9 days (Ontario n.d. 1976c). Category 219 has an extremely low average Hi; 
of 0.559 and a length of stay (for 1974) for 3.8 days, which is far below average. 

At the opposite extreme, the highest marginal separation cost is for ‘spina 
bifida and congenital hydrocephalus,’ both very serious anomalies. For those 
conditions, we find a high case complexity (3.17) and a 1974 average length of 
stay in Ontario of 26.9 days. Other diagnostic categories that clustered near the 
high-cost end of the range include a number of the malignant neoplasms (cate- 
gories 017-037), in particular those of the brain (code 035; H;=2.197; ALS= 24.9 
days in 1974); schizophrenia (4; not extraordinarily high at 1.856, but a length 
of stay of 26.5 days more than makes up for it); category 186 -neurofibroma- 
tosis (developmental changes in the nervous system, muscles, etc.) and other 
congenital anomalies of nervous system —with H; of 2.8 and ALS of 18.7 days; 
category 190 — patent ductus arteriosis (abnormal open cavity within the arterial 
duct) and other anomalies of the aorta (main artery from the heart) - which has 
an H; of 4.165 (the highest value of the 237 categories) and a 1974 ALS of 13.6 
days; and category 213 — fracture of the femur, not a particularly complex diag- 
nostic category but one that requires extended recuperative time in hospital 
(ALS of 32.6 days in 1974). In short, the relative marginal costs seem, at least 
in theor ordinal ranking, to be reasonable. 

One surprise was the relatively low marginal per case cost of category 
141 - nephritis and nephrosis. In a similar analysis of British Columbia hospi- 
tals over an earlier period (1966-73) by Barer (1977), this category had the 
highest per case marginal costs, and it is generally considered to consist of 
serious illnesses. Indeed, its mean case complexity (Hj) was very high - 3.378, 
The clue for this category lies in a comparison of marginal cost per day and per 
case figures. Its marginal inpatient per diem is the highest among the 237 
diagnostic classes at $252.28 (with no bed adjustment). In fact it exceeds the 
second ranked category by over $100. The explanation apparently lies in recent 
changes in the treatment of this disease. It now responds readily to short-term 
intensive therapy, so brief in fact that the ALS for this condition in Ontario in 
1974 was 2.7 days. It has been suggested that this may be a result of the recent 
growth of in-hospital dialysis programs. Each time a patient receives dialysis 
another separation for this diagnosis is recorded; the treatment is extremely 
expensive, but the admissions seldom result in lengths of stay of more than two 
or three days. A reconciliation with the British Columbia results is suggested by 
the fact that in 1969 the average length of stay for Ontario of nephritis and 
nephrosis cases was 6.8 days, but by 1972 it had fallen to 3.3 days. 
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While ‘nephritis and nephrosis’ occupied the top of the marginal inpatient per 
diem ladder, other high-cost categories included 233 - plastic surgery — which 
was another category with a relatively high case complexity but short length of 
stay (3.4 days in 1974); 193 - cleft lip - with the second highest H; of 3.830; 
187 -—congenital anomalies of the eye - with Hj of 2.706 but again a short ALS; 
and 78 — strabismus (deviation of visual axes of the eye which leaves the patient 
unable to focus) - with an H; of 2.020 and an ALS of 2.3 days. At the low end of 
the scale is category 219, which is thus thé lowest on both per case and per day 
bases. Other low per diem cost diagnoses are non-medical agent toxicity (229 
again), various lacerations and contusions (223 and 224), fracture of upper limb 
(212), gastritis and duodenitis (125), and influenza (105). These categories all 
have low-complexities and lower than average lengths of stay.” 

The marginal costs resulting from this simulation seem then to be significant 
improvements over even inpatient per case costs and per diems.’ In particular, 
they provide a source of diagnosis-specific marginal costs that may be used for 
estimating hospital cost savings associated with community health centres 
where studies of those centres provide diagnosis-specific utilization data. We 
turn to that task in the next chapter. 


6 Recall that the marginal costs reported in Table 13 are all expressed in 1969 dollars. An 
approximate conversion to 1974 dollars may be made by applying our Paasche index for the 
hospital sector reported in Table C.2. That series suggests that marginal costs in 1974 dollars 
wouldhave been approximately 63 per cent higher than the 1969 figures of Table 13. Thus the 
range for ssMccl would become $374.23 to $977.14 and for ssMcc2, $433.00 to $1730.89. The 
per diem ranges would be ssMcD1 - $12.82 to $410.96, and ssMcD2 - $30.19 to $434.23. 

A few other studies have attempted to derive diagnosis-specific cost information (Thompson 
et al. 1975; Lave and Leinhardt, 1976; and Fetter et al. 1980) using American hospitals. 


— 
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Hospital cost implications of CHC and PGP 
experiences 


The preceding three chapters of this study described the estimation of per case 
and per day inpatient marginal costs for 237 diagnoses. This chapter attempts to 
link those estimates with the utilization statistics from two Canadian studies of 
community health centres and two American studies of prepaid group practices 
reviewed in Chapter 2. These four studies (Hastings et al. 1973, McPhee 1973, 
Densen et al. 1960, and Riedel et al. 1975) reported hospital utilization differen- 
tials disaggregated to varying degrees by diagnosis. Linking the differentials 
with the marginal costs provides a range of estimates of the potential reductions 
in hospital expenditures realizable by these alternative delivery modes for prim- 
ary medical care. 

In Canada the only previous attempts (to my knowledge) to translate utiliza- 
tion differentials into their dollar equivalents were by McPhee (1973) and Barer 
(1977). This chapter extends and refines the latter. McPhee estimated hospital 
cost savings and overall clinic cost effectiveness. For hospitals his estimates were 
based on the assumption that ‘the potential hospital cost saving is 70 per cent of 
the average cost per separation times the reduction in separations, plus 20 per 
cent of the average daily cost of hospital care times the number of days reduced 
length of stay’ (25). This worked out to a 15 per cent total saving in hospital costs 
‘per beneficiary receiving physician services’ (28). Since 20 per cent of potential 
beneficiaries did not contact a physician during the study period, and given the 
average inpatient cost of $110 in Saskatchewan during 1972-3, ‘the per capital 
hospital cost for those who did receive physician services during the year’ (ibid.) 
was $137.50. The 15 per cent saving then was approximately $20.50 per patient 
with one or more physician contacts (110/0.8 times 0.15). Using this relatively 
crude estimate as a base, McPhee found total hospital cost savings from the 
three Saskatchewan clinics to be close to $700,000. However, he also found that 
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the actual payments made to each of the clinics for ambulatory care, administra- 
tion, and so on exceeded the sum of estimated approved fee schedule payments 
for physician services, ‘saved’ inpatient hospital costs, and ‘saved’ outpatient 
hospital costs. The overall cost effectiveness of the clinics was therefore left in 
doubt. 

The limited number of American studies that have attempted to estimate the 
cost differences associated with alternative delivery organizations have tended 
to focus on total expenditures. Five such studies are reviewed by Luft (1978a). 
Their method consists of aggregating premiums and out-of-pocket costs to 
estimate total cost of care. Of course the accuracy of this method depends 
directly on how well these two figures represent total costs. Information on 
out-of-pocket costs is generally available through patient surveys with their 
attendant problems of memory and accuracy.’ Premiums paid to a PGP will bea 
good proxy for total costs when combined with out-of-pocket costs only if the 
sum of the premiums plus out-of-pocket costs is exactly equal to the total costs 
incurred by the group in the provision of care to its members. If the group makes 
abnormal profits, such a measure will overestimate costs for purposes of com- 
parison with non-group consumers. And if in any period being studied the group 
is forced to deficit-finance, this total cost proxy will underrepresent costs. 
Similarly, premiums paid to a third party by members of a control group will 
undoubtedly include a component to cover the administrative costs and normal 
profit of that third party. This method provides information on the relative costs 
to the consumer of delivery alternatives. For Canadian public policy, however, it 
is deficient on a number of counts, not the least of which is the absence of any 
significant out-of-pocket costs or inter-plan premium variation in Canada. 
Nevertheless, all five studies cited by Luft showed total costs to be lower for PGP 
members than for the comparative populations (ibid., 1337). 

The method just described does not generally permit the isolated estimation 
of potential hospital cost savings. In the final analysis hospital cost differences 
are undoubtedly less important than the overall cost differences. But in Canada, 
where physician billing data may be used for ambulatory cost estimation but no 
comparable hospital billing data exist, the method used here facilitates such 
‘overall analyses’. A recent American study that did disaggregate the compo- 
nents (Perkoff et al., 1976) had access to hospital billing data. As noted earlier, 
Perkoff et al. reported significantly fewer hospital days for PGP enrollees than for 
their control group counterparts. The billing data showed that the average 
inpatient per diem cost was 24 per cent higher for the PGP members than that for 


| Hetherington et al. (1975) provide a more extensive discussion of problems in using out-of- 
pocket cost measures. For more recent discussions of the cost implications of PGps see Luft 
(1980a, 1980b). 
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the controls. This had the effect of reducing the 30 per cent utilization differen- 
tial favouring the PGP to approximately 5 per cent (with ordinal ranking 
unchanged) when translated into cost terms. Perkoff et al. also reported that the 
PGP members ‘had higher utilization rates for office visits and consultations, 
diagnostic x-ray and laboratory services, and preventive services’ (ibid., 439), 
although there was some doubt about the comparability of the preventive 
services data for the two groups. This higher ambulatory service utilization 
outweighed the reduced inpatient care, so that unlike the five studies reviewed by 
Luft (1978a), Perkoff’s study found the control group’s estimated incurred costs 
to be lower than those of the PGP members. Perkoff et al. note that even if the per 
diems had been equal for the two groups, the overall PGP costs per enrollee 
would still have exceeded those for members of the control group. (The cost of 
premiums was not included in the analysis.) 

The Ontario hospital reimbursement process does not generate meaningful 
hospital billing data. But even if it did, the information might still be inadequate 
for us here. If a hospital relies on billings to cover its costs, the charges to each 
patient will have to incorporate a prorated share of fixed costs. In other words 
billings would then be based on average rather than marginal costs. Yet an 
investigation into the hospital-cost-saving potential of CHCs or PGPs is surely 
concerned in the short run with ‘saved’ marginal costs. If a CHC is able to reduce 
inpatient throughput in a hospital but that hospital’s costs are largely fixed, the 
saving from a social viewpoint will be better represented by the marginal cost 
estimates. Of course the costs generated in the previous chapter also allow us to 
investigate the impact of reduced utilization in the longer run if the utilization 
differentials are generalized to larger populations and the bed capacity is 
adjusted accordingly. 

This chapter tries to estimate the potential hospital cost saving implicit in 
generalizing the experiences of the populations in the four PGP/CHCs reviewed 
in Chapter 2 (which reported diagnosis-specific data). In effect we transplant 
each ‘PGP or CHC versus control’ study into Ontario and assume that the 
utilization patterns for each group would have been similar if the populations 
had been composed of Ontario residents. Those patterns are then generalized to 
the entire population of Ontario. The numbers resulting from the analysis 
provide a range of hospital-cost-saving estimates for a hypothetical situation in 
which each Ontario resident received primary care from a CHC or PGP. 


THE CANADIAN EVIDENCE 
Hastings et al. (1973, 94) report hospital utilization by GHA members (the CHC) 


and their control counterparts. Table 14 displays the discharge differentials 
calculated from that study. Although Table 14 represents discharges other than 
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TABLE 14 


Comparative discharge experiences of dual choice populations: GHA vs Prudential 


 ————————————— 


(1) (2) (3) (4) 
Estimated Discharge 
Discharge discharge rate differential 
rate* per Ratio rate per 1000 per 1000 
1000 GHA GHA/ Prudential subscribers 
Diagnostic category subscribers Prudential Subscribers (Prudential-GHA) 
Neoplasms 5.8 0.88 6.6 0.8 
Allergic, endocrine, 
metabolic pe} 0.83 She) 0.6 
Mental 4.7 0.76 6.2 1.5 
Nervous system . ay. ea mes) -0.6 
Circulatory eo 1.18 6.7 -1.2 
Respiratory 12.6 0.41 30.7 18.1 
Digestive 14.5 0.90 16.1 1.6 
Genito-urinary iD 0.75 14.8 Sek 
Deliveries, complications 20.9 0.80 26.1 5.2. 
Musculoskeletal She 0.64 ie, 2.0 
Symptoms, etc. 3.4 2.43 1.4 -2.0 
Accident, poisoning, violence 8.6 1.09 7.9 —0.7 
Balance of cases 7.6 by 6.5 -1.1 


i 


* Other than newborns 
SOURCE: Columns (1) and (2) are from Hastings et al. (1973, 94, Table 2). Column (3) = Che 
(2). Column (4) = (3) - (1). 


newborns, our marginal costs are derived using all discharges and deaths; 

however, the induced error is small and the direction of bias predictable.” 
The diagnosis-specific utilization statistics provided by Hastings are reported 

only at the level of thirteen broad ICDA categories. This forces us to aggregate 


2 At an early stage in the analysis, a comparison of CASEX (cost per separation) figures was 
made in order to determine their sensitivity to the exclusion of newborns. The CASEx value for 
all hospitals was at least as small when newborns were included as when they were excluded. 
This is as we would expect. In general, however, the differences were minimal, and to the 
extent that our case cost figures are already the result of considerable aggregation it was 
decided that deletion of newborns was unnecessary. It is worth noting that such a deletion 
would prompt an upward movement in our case cost figures. Thus, the combining of our 
figures here with utilization figures that exclude newborns slightly underestimates the poten- 
tial expenditure savings. 
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our 237 diagnoses into the same thirteen categories. Obviously, but unavoidably, 
such a massive aggregation entails a considerable loss of detail. But the small 
sample size upon which the Hastings study was based precludes use of a finer 
breakdown even if one had been reported. In particular, the small number of 
discharges in many of the diagnostic categories would have made any calculated 
utilization differentials suspect. 

The six years’ case mix for the 182 hospitals in our sample was used to 
establish weights for aggregating case costs.’ Thus, for the first category in 
Hastings’ disaggregation, neoplasms, our diagnostic codes 017 through 047 
inclusive were aggregated to compute 


47 
MCCy = & (G/Cy) * MCC,, 
jal 


where MCCy denotes estimated marginal cost per case for all neoplasms’, G; is 
the number of code / separations in the 182 hospitals in 1969-74, 


47 
Ce GC. and the MCG are the respective marginal cost figures from 
Vee Ue 


Table 13. 

A similar procedure was undertaken using the per diem marginal costs, since 
Hastings also reported utilization differentials on a ‘days of care’ basis. Table 15 
is the total days equivalent of Table 14 and is again taken from the data provided 
by Hastings. For each of the thirteen broad classifications employed by Hast- 
ings, Table 16 shows the included category codes from our modified OBC 
classification and the four aggregated marginal cost measures computed as 
explained above. For the per diem marginal costs, the share of broad-category 


3 The use of the 182-hospital case mix as a source of weights for deriving broad category case 
costs is clearly a second- (or third-) best solution. Ideally one would wish to use the mix of the 
Sault Ste Marie study populations. However, if that mix were available the problem of a 
small sample size would probably not exist, a finer diagnostic utilization breakdown would 
have been provided, and the aggregation exercise would not have been necessary. The method 
used here involves the implicit and perhaps unrealistic assumption that in the broad catego- 
ries reported by Hastings the mix of cases was similar to the mix in these 182 hospitals, or at 
least would have been with a sufficiently large sample size. The point of applying the case 
costs to four different utilization studies in this chapter is to minimize the possibility of adopt- 
ing unrepresentative conclusions based ona single study. 

4 For ease of presentation, the MCC/ MCD notation is often substituted henceforth for the SsMCC 
and ssMCD variables of Chapter 5. They are one and the same in this chapter and represent 
the final aggregated marginal costs. 
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TABLE 15 


Comparative total days stay of dual choice population: GHA vs Prudential 


(1) (2) (3) (4) 
Days per Days stay 
Days per 1000 differential 
1000 GHA Ratio: Prudential per 1000 
subscriber §GHA/ subscriber subscriber years 
Diagnostic category years Prudential years (Prudential-GHA 
Neoplasms 63.1 0.80 79.1 16.0 
Allergic, endocrine, 
metabolic S60.) 0.62 58.3 222 
Mental 71.8 0.53 135.9 64.1 
Nervous system 50.0 0.99 50.5 0.5 
Circulatory ; 98.3 0.74 13333 35.0 
Respiratory 79.3 0.51 154.5 qe: 
Digestive 155.6 0.86 hole 25.6 
Genito-urinary 78.1 0.83 94.3 16:2 
Deliveries, complications 1SON/, 0.85 15328 23.1 
Musculoskeletal 50.7 0.56 90.7 40.0 
Symptoms, etc. 26.6 2.03 We | -13.5 
Accident, poisoning, 
violence 68.1 1.09 62.3 - 5.8 
Balance of cases 70.6 0.91 SS 6.9 


SOURCE: Columns (1), (2), and (4) from Hastings et al. (1973a, 94, Table 2). 
Column (3) = (1) plus (4). 


total days falling within each of our codes was used as the weight in place of the 
corresponding share of separations. Thus, 


47 


Combining each of these sets of aggregated marginal cost figures with either the 
discharges or days stay differential, as appropriate, yields diagnosis-specific 
estimates of gross hospital expenditure savings. These results are reported in 
Table 17. 

Interestingly, Hastings et al. report tonsillectomy and adenoidectomy (T and 
A) rates for children aged 0-14 as 8.8 per 1000 and 26.7 per 1000 respectively for 
the GHA and Prudential subscribers. It is not unreasonable to suppose that the 
majority of the T and A cases reported in Ontario were for patients falling within 
that age range. Thus, our computed SSMCCI cost of $243.31 for code | 10 will be 
relatively representative of the cost of this case type for that age group. The 
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TABLE 16 


Aggregation of 237 marginal costs into thirteen broad ICDA categories 


Diagnostic 237-Category 
category from Code 
Hastings et al. (1973) Equivalents ssMccl SSMCC2 SSMCDI SSMCD2 
Neoplasms 017 - 047 407.50 610.25 40.74 53.16 
Allergic, endocrine, 
metabolic 048 - 055 355.03 543.41 32.09 44.06 
Mental 059 - 067 384.97 605.49 35.91 47.81 
Nervous system 068 - 084 359.49 490.62 46.31 59.30 
Circulatory 085 - 103 375.44 580.25 31.79 43.59 
Respiratory 104-117 274.02 345.77 27.58 38-75 
Digestive 118 - 140 313.75 434.01 29.95 41.36 
Genito-urinary 141 - 159 332.10 422.47 49.25 O1r23 
Deliveries, complications 160 - 171 301.44 369.81 36.63 48.21 
Musculoskeletal 177 - 184 360.47 545.19 34.79 46.95 
Symptoms, etc. 206, 207 2921) 365.86 36.26 48.48 
Accidents, poisoning, 
violence 208 - 231 309.10 440.60 29.21 40.94 

Balance of cases 001 - 016, 

056 - 058, 

172 - 176, 

185 - 205, 

232 - 237 310.43 403.00 36.66 48.54 


ne EEUU UE UIE nA SSE EnnUS EUR 


NOTE: Balance of cases include infective and parasitic diseases, diseases of the blood and 
blood-forming organs, diseases of the skin and subcutaneous tissue, congenital anomalies, 
certain causes of perinatal morbidity and mortality, and special conditions and exams without 
sickness. 


differential of 17.9 discharges translates, then, into an additional expenditure 
burden of $4355.25 per 1000 subscribers. Table 17 shows that the cost differen- 
tial per 1000 subscribers for the entire respiratory category, in which Tand As are 
but one entry, is $4959.76. Clearly, the major portion of that figure derives from 
vastly different admission experiences for this particular surgical procedure. 
The SSMCCI figures in Table 17 show that the expenditure differential 
between subscribers to the two plans is about $8.30 per subscriber. When the per 
diem utilization differential is used this figure becomes $10.30. The difference 
undoubtedly derives from the fact that lengths of stay for populations in this 
study were unlike those of the Ontario population on which our MCCI and 
MCDI estimates were based. GHA members incurred 25 per cent longer stays (on 
average) than their control counterparts for respiratory conditions, so that the 
importance of that category in the estimated total cost differential was not 
nearly as marked when days stay data were the utilization base. These figures 
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suggest that the approximately 3350 Algoma Steel Corporation workers who 
chose the GHA plan ‘saved’ around $30,000 in inpatient hospital costs.’ Projec- 
tions of this experience and discussion of the impact of bed closures is left until 
the data and results are presented for the other four studies. 

In Chapter 2 it was noted that McPhee (1973) did not provide a diagnosis- 
specific disaggregation of the hospital utilization experiences of subscribers and 
non-subscribers to the clinics. With the aid of the Saskatchewan Department of 
Health® the data on separations were acquired ina disaggregated form. The utili- 
zation data for that study had been compiled according to the 188-category Can- 
adian Morbidity List (taken from the Ontario Hospital Service Commission’s 
Annual Report for 1969). Exact equivalents between the Canadian list and our 
own could not always be established. For example, code 5 in the 188-category 
list is composed of ICDA categories 040-043. Our category 009 contains ICDAs 
045 and 046 in addition to 040-043, but since 009 was clearly the closest equival- 
ent it was adopted. Things were not always that straightforward. Code 8 in the 
188-category list contains ICDA codes 044-061, 067-068, and 071-079. Codes 
067-068, 060-061, and 071-079 are in our classification 012. But the ICDA range 
044-061 includes 045 and 046, which were already included in code 5 because of 
their being in our category 009. In this and similar cases we resorted to the 1974 
edition of the Ontario Ministry of Health’s Hospital Statistics for approximate 
weights. Our category 009, as noted above, is composed of ICDA-8 codes 040- 
043, for which there were a total of twenty-five separations in Ontario in 1974 
and 045-046, for which there were 310 separations. Therefore, 0.9 (approxi- 
mately equal to 310/335) was the weight assigned to our category 009 in code 8 
in the 188-category list. 

One more example will further clarify the method. Code 16 in the 188- 
category list comprised malignancies of the trachea, bronchus, and lung. Malig- 
nancies of the trachea are part of our code 023, while the others make up our 
entire code 022. Again, we refer to the 1974 Ontario Hospital Statistics which 
reports only twenty-one cases of ‘malignant neoplasm of trachea’ along with 939 
other separations falling within code 023. The weight on our code 023 in code 16 
in the 188-category list would therefore have been approximately 0.02. Accord- 
ingly, our 023 was left out of code 16 in the 188-category list. The equivalences 
established between the 188-category list and our modified OBC codes may be 
found in Appendix F. 


5 Hastings et al. (1973) reported that approximately 62 per cent of the 5400 eligible employees 
enrolled in the GHA plan. 

6 Iam indebted to N.D. Adams, then Assistant Deputy Minister of Health, Saskatchewan, and 
to Linda Cant of the Research and Planning Branch, Saskatchewan Department of Health, 
for their assistance in obtaining these data. 
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The type of overlap described above did not happen often, and the incidence 
is shown by the weights contained in parentheses in the 237-category column of 
Appendix F. 

Although the McPhee study was conducted during 1972-3, the 182-hospital 
case mix for the six years 1969-74 was again used as a source of weights for deriv- 
ing marginal costs for each of the 188 Canadian Morbidity List categories. Com- 
parable weighting schemes across the four studies seemed more important than 
matching, say, Ontario’s case mix in 1972 with the Saskatchewan clinics’ 1972-3 
experience. Thus, the MCC! value for code 8 in the 188-category list was derived 
as 


A 
MCClg = (MCCloog*Coog + MCClot0*Coro + MCCloi2* Coz + MCC] 009*Coos) / 


(Coos + Co1o + Coi2 + Coos), 


where Oo = (0.9): Cow, and each of Coos, Coos, etc. refer to total separations from 
our 182 hospitals over the six years with recorded principal diagnoses falling 
within our 237-category codes 008, 009, etc. respectively. Appendix F reports 
the resulting marginal case costs for the 188 categories. MCD! and MCD2 were 
not computed because disaggregated days-stay information was not available. 
The disaggregated separations data for each of the three Saskatchewan CHACs 
and their controls were converted to rates per 1000 subscribers using the follow- 
ing estimates of subscriber populations:’ 


— Regina: McPhee (1973), Table 1, reports 156 separations per 1000 CHA clinic 
patients. The data provided by the Department of Health showa total of 528 sep- 
arations. Thus the population estimate is (528/186)1000 = 2839. Similarly, the 
non-CHA population is estimated to be 46,335. 

- Saskatoon: CHA: (669/178)1000 = 3758; Non-CHA: (10,0937229)1000 = 
44,074. 


~Prince Albert: CHA: (609/228)1000 = 2671; Non-CHA: (2629/304) = 8648. 


Again, small sample problems were evident on occasion. Taking Regina as an 
example, the disaggregated CHA data showed a total of 528 separations, which, 
spread over 188 categories, is fewer than three separations per category. While 


7 ‘Population’ refers here to patients receiving at least two physician services during the study 
period. The problems with employing such ‘user populations’ for this type of analysis were 
considered in Chapter 2. 
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the control group reported 10,569 separations, an average of 56 per category, 
fifty-four of the 188 categories had positive non-CHA -CHA differentials because 
there were no separations within the CHA sample. Nevertheless, it seemed useful 
to compare these data with those from the Sault Ste Marie clinic, where the 
opposite extreme -a massive case-cost aggregation -— was necessary.® 

The resulting separations differences per 1000 subscribers were combined 
with the marginal costs calculated in the manner described earlier (and reported 
in Appendix F) to provide cost saving estimates. The total cost differentials 
based on MCCI range from $13.20 (Regina) to $22.90 (Prince Albert) per sub- 
scriber. While McPhee did not provide diagnostically disaggregated days stay 
data as Hastings did, aggregate age-sex adjusted differentials were reported as 
follows: 


Regina Saskatoon Prince Albert 
CHA 1619 L373 21357 
Non-CHA 2154 1956 2837 
Differential D355 583 700 


If we apply our MCD3 value of $35.03 to each of these differences, the result is a 
somewhat higher cost differential range of $18.74 to $24.52 per subscriber. 

At first glance these figures appear markedly higher than the comparable fig- 
ures of $8.30 (based on MCC1) and $10.30 (based on MCD1) from Sault Ste 
Marie. However, McPhee considered ‘only patients receiving more than one 
physician service during the 12-month study period’ (1973, 6). Thus the popula- 
tion figures derived above, upon which the hospital utilization experience per 
1000 beneficiaries is based, refer only to persons satisfying this requirement. In 
contrast, the utilization figures in the Hastings (1973a) study are based upon a 
pre-defined population of known size. 

To compare the two studies we must ‘extrapolate’ from the physician contact 
data contained in each. McPhee reported that approximately 15 per cent of per- 
sons visiting a physician during the study period were attended by a physician 


8 The McPhee data are therefore useful only for comparative purposes. They are included here 
for that reason and because the degree of diagnostic disaggregation allows a further illustra- 
tion of the method. However, the utilization differentials are based on user populations rather 
than subscriber populations, and on extremely small samples in each diagnostic category. In 
short, if this were the only study to which the marginal costs were being matched, it would be 
of little use. Such is the general state of this sort of utilization data. 
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only once.” Our population figures may reasonably be considered, then, as 
representing 85 per cent of the total number of persons receiving physician care. 
If we multiply all our separations per 1000 ‘subscribers’ by 0.85 (or equivalently 
multiply the separation differentials by 0.85) and recompute the cost differen- 
tials, we arrive at the following total cost differentials per 1000 ‘subscribers:”!° 
Regina: ($13,203)-(0.85) = $11,223; Saskatoon: ($16,841): (0.85) = $14,315; and 
Prince Albert: ($22,880)-(0.85) = $19,448. 

Derivation of a comparable figure for the Sault Ste Marie clinic requires infor- 
mation on the percentage of the population studied that received any physician 
services. From the Hastings et al. (1973) data we are able to assemble the follow- 
ing information: 


Percentage receiving Estimated population 


some physician receiving at least some 
Population services physician services 
GHA 3348 68.9 2307 
Prudential 2052 65.2 1338 
Total 3645 


Since the neoplasm discharge rate of 5.8 per 1000 reported in Table 14 was based 
on a population of 3348, it follows that the discharge rate per 1000 subscribers 
receiving some care would be 5.8/0.689 = 8.41. Similarly, whereas Prudential 
beneficiaries recorded 6.59 discharges per 1000, this becomes 10.11 discharges 


9 Unfortunately, unlike the Hastings et al. (1973) study, the McPhee paper did not report 
separate figures for each subscriber population, so that 15 per cent was used for both. 

10 The necessary and implicit assumption, of course, is that those receiving only one physician 
service during the twelve-month study period incurred no hospital care. Although this may be 
an overstatement, it is probably not too unrealistic, because referrals and second visits seem 
to be the rule, rather than the exception, before admission to hospital. An obvious exception 
would be emergency cases. In any event, a large proportion of emergency cases are likely to 
require followup visits to a physician after discharge from hospital. Except where such visits 
fell outside the study period, these patients would be recorded as part of the population 
receiving at least two physician contacts. Furthermore, to the extent that the resulting admis- 
sion rates per 1000 beneficiaries underestimate the actual experience of the populations receiv- 
ing some physician care, an assumption of ‘non-discrimination’ between populations (i.e. 
same hospitalization experience of one-time physician users for both population groups) 
would allow us to proceed as we have done without loss of accuracy. If the hospitalization 
pattern reported by McPhee did extend to one-service beneficiaries (implying that our utiliza- 
tion differentials are downward-biased), the present estimates would understate the magni- 
tude of the expenditure differentials a little. 
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using the new population base. The result is that the discharge rate differential of 
0.8 (Table 17) is now (10.11 — 8.41) = 1.7. The entire procedure, and a corres- 
ponding reworking of Table 17 is contained in Table 18. The resulting cost differ- 
ential estimate of $15,000 is comparable to the Saskatchewan estimates. 

In summary, then, the hospital utilization experiences of four matched popu- 
lations suggest potential hospital expenditure differentials ranging from approx- 
imately $11.20 to slightly more than $19.40 for each subscriber receiving some 
medical care in the time periods being studied and assuming no bed stock adjust- 
ment.'' In all cases, beneficiaries of the CHCs were on the low-cost end of the 
differences. 

Before leaving the Canadian evidence to look at American experience with 
PGPs, the implications of applying the marginal cost estimates to the Hastings 
data are considered briefly. The most direct means of obtaining rough estimates 
of expenditure differences is to apply gross per separation and per diem figures 
to the aggregate utilization differences. From Table 7 we obtain per diem and 
inpatient per diem figures of $52.61 and $41.77 respectively for 1969. A simple 
calculation yields a per separation cost of $557.25, and the CASEXD inpatient 
cost per separation value for 1969 was $442.42 (all figures based on our 182- 
hospital sample). The aggregate separations and days stay differentials reported 
by Hastings were 27.4 and 309.2 per 1000 members respectively. These yield the 
figures in Table 19. Since inpatient costs were estimated to be about 80 per cent 
of total operating costs, and since we note in Chapter 5 that the ratios of inpa- 
tient marginal cost to average cost were 0.74 and 0.78 respectively for MCCI and 
MCDI1, we would anticipate the ratio of Row 5 to Row 3 in Table 19 to be about 
0.59 for separations and 0.62 for days stay. The expected Row 5 figures would 
then be about $9000 and $10,000. In fact, the separations-based cost differential 
is even lower than the former figure, which suggests that the marginal per case 
costs of the diagnoses in which the CHC displayed the greatest utilization differ- 
entials were lower than the average MCCI value of $325.00. Table 16 confirms 
this suspicion. The bulk of the separations-based cost differential derived from 
the ‘Respiratory’ category, for which our estimated MCCI value was $274. 

What should be clear from Table 19 is that attempting to estimate hospital 
cost savings by applying readily available per diems will result in upward-biased 
estimates of those savings. For days stay, the Row 3 figure exceeds that in Row 5 
by around 60 per cent, and the overestimate is even greater, over 80 per cent 


11 Of course these figures are expressed in 1969 dollars. Applying our hospital cost index (Table 
C.2) gives a 1974 range of $18.30 to $31.60, and even if we assume an increase in the hospital 
cost index no greater than that for the Canadian cpi during the period 1974-8, the equivalent 
1978 range would be around $25 to $44 a persona year. 


€L'€09'07 
00° ¢0r- 
LOO 


Ip'pZ0'I- 
€1°66L'I 
pl p7o'e 
O€ 88L'7 
p3°S09'I 
81° 856 6 
Ur. 209s 
Sc 961- 
78 PE9 I 
60°CS9 


ep Leo | 
ZOOW UO paseg 
jenuarajsIp 


\sO9 poyeuNs”- 


$8°869' SI 
ev Ole 
Coe 


vl 6138- 
SS 6811 
Il'rS67 
98 1617 
880911 
8L° 168° L 
eS OSP- 
O08 erI- 
Zr 6£0 I 
v0 9CP 


¢L°C69 


[OOW UO poseq 
[eUstojsIp 
1sOo poyeUlysy 


00° 0P 
09'0bP 


98°S9t 
6l'Svs 
18° 69¢ 
LVECCE 
10 ver 
LLSVE 
SC 08S 
c9 060 
6b°S09 
Ip evs 


ST O19 


ZIOW 
payewnsq 


ev ole 
01 60¢ 


SS°C6C 
Ly O9¢ 
by 10t 
OL Cee 
Si uke 
CO VLC 
py SLt 
6b 6St 
LO V8E 
cOSSt 


0S LOV 


[DOW 
paeuns” 


Q] IQR — SaVUI}sa 1SO9 [BUISILI| 
1x9] 99S — sayel adIBYISIC -GOUNOS 


cn fe a Se ee ee ee 


Os 001 
a eet 
5 Ce ie 
et v8 
86 1 0V 
De) LCG 
Be LV 
8°8¢ Lt 
Gl o70] 
v'0- C8 
Lt 56 
CH v's 
Ey 0°01 

jenuapnig jenuepnig 

-VHOD 


penuasaysiq 


OT 
Sol 


60 
iS 
EU 
bot 
O17 
e 81 
5 
98 
89 
cP 


v8 


[BIOL 
saseo Jo 90uR|eg 
OUdOIA 
‘Zuruosiod ‘s}uaplooy 
‘919 ‘suo}d WAS 
[eJa]aysolnosnyy 
suOT} BdI[AWIOD ‘SdIIIAT[9Q 
AIvULIN-O}IUIL) 
dAlsasiq] 
A1oye1dsay 
Al1O}RINIIID 
U19}SAS SNOAJON 
je Us|y 
o1]0qR]oUl 
‘QUILDOPUD ‘SISA V 
suise|doon 


VHO 


ee ER eee SS 


suosiod ggg] Jod ales 


as1eyosiq 


K10391¥9 OIJSOUSRIC] 


suoneol{duit jsoo YIM 
‘90U0 IsBa] 18 URIOISKYd & Aq 0} popusne oJoM OYM (SUIOGMOU UY} JayI0) sateroIjausg [eNUepNig pu siaquiaw VHO Aq uoHezI[NN jeudsoy 


81 TIaVL 


Hospital cost implications of CHCs and PGPs 133 


TABLE 19 


Expenditure differentials based on alternative cost measures from Hastings et al. (1973) 


Separations Days stay 


Utilization differential $ 27.4 $ 309.2 
(1) Total operating cost per separation 

or days stay (182 Ontario 

hospitals, 1969) Dez) 52.61 
(2) In-patient cost per separation 

or days stay (182 Ontario 


hospitals, 1969) 442.42 41.77 
(3) Estimated cost differential 

based on (1) 15,268.7 16,267.0 
(4) Estimated cost differential 

based on (2) 1242233 12.919:3 


(5) Diagnosis-specific marginal cost 
based expenditure differential 
estimate 8,286.3 10,272.2 


NOTE: For Row S see Table 17. 


when the separations data are used. Even applying the inpatient average cost 
estimates will yield upward-biased figures. 

In addition, estimates based on diagnostically differentiated inpatient margi- 
nal costs may be significantly different from estimates based ona single inpatient 
marginal cost figure (such as MCD3). The difference in the separations-based 
estimates of about 8 per cent ($9000 vs $8286) is quite remarkable in view of the 
very aggregated nature of the diagnostic categories in the Sault Ste Marie study. 


EVIDENCE FROM THE UNITED STATES 


In Chapter 2, two American PGP studies were identified as reporting diagnosti- 
cally disaggregated utilization experiences. The figures in Table 20 are taken 
directly from Densen et al. (1960). These figures are based on well defined popu- 
lations of 25,011 GHI subscribers and 17,716 HIP subscribers, and are thus not (as 
in the case of McPhee’s figures) rates per 1000 persons receiving care. Unfortu- 
nately, no data are provided for the physician-visit experience of the two popula- 
tions so that comparisons must be limited to the original Sault Ste Marie data of 
Table 17. 

A cursory examination of Table 20 suggests immediately that our analysis 
will be facilitated by separate consideration of male and female admissions. Less 
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TABLE 20 


Annual hospital admission rates by diagnosis, adjusted for age and union local within 
each sex, 1 July 1956-30 June 1957 (per 1000 population) 


Men Women 
Diagnostic category HIP GHI HIP GHI 
Infective and Parasitic Diseases — — 0.31 Ofk7 
II Neoplasms 12.90 10.21 18.47 2500 
1 Malignant S705 a9 4.08 4.11 
2 Benign and unspecified 7.29 4.62 14.39 19.28 
Ill Allergic, endocrine, metabolic, 
and nutritional 1.18 LS 2.49 3.34 
1 Allergic disorders = — 0.33 0.66 
2 Diseases of thyroid a — 55 Panis: 
IV Diseases of blood and blood- 
forming organs — — 0.16 0.43 
V Diseases of nervous system and 
sense organs az 1.47 4.35 4.60 
1 Vascular lesions affecting 
CNS: ~ -— 1.14 0.42 
2 Diseases of nerves and 
peripheral ganglia — — 0.20 0.66 
3 Diseases of the eye a — Digi Ys 2.68 
4 Diseases of the ear and 
mastoid process _ — 0.51 0.61 
VI Diseases of circulatory system 13.98 18.55 6.78 9.46 
1 Rheumatic fever and 
rheumatic heart diseases a — 0.33 0.57 
2 Arteriosclerotic and degen- 
erative heart diseases 8.87 13016 1:91 pit i 
3 Other diseases of the heart 1.59 0.41 0.32 0.68 
4 Hypertensive disease — — 0.37 0.51 
5 Varicose veins — 0.31 0.75 
6 Hemorrhoids 0.35 3.19 Zak 3.10 
7 Other diseases of 
circulatory system 1.14 be? 1335 1.09 
VII Diseases of respiratory system a2 8.93 eT | a3 
1 Acute upper respiratory 
infection — — 0.33 0.44 
2 Influenza, pneumonia, 
bronchitis be 2.47 1.18 2.34 
3 Tonsillectomy and 
adenoidectomy _ — 0.48 1.04 


4 Other diseases of respiratory 
system 1.50 5.143 0.59 1.9] 


a eS ES ee eee 
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TABLE 20 continued 


Men Women 
Diagnostic category HIP GHI HIP GHI 
VIII Diseases of digestive system 15.86 22.68 12352 15.46 
1 Ulcer of stomach or duodenum 4.20 4.77 0.48 1.30 
2 Other diseases of stomach 
and duodenum --- — 0.39 0.25 
3 Appendicitis — — 1.69 1.54 
4 Hernia 4.70 6.80 1.41 1.08 
5 Other diseases of intestines 
and peritoneum 2.30 4.57 O26 4.02 
6 Diseases of the gall bladder 3.39 iw 4.82 6.56 
7 Diseases of the liver and 
pancreas _ == 0.30 0.43 
IX Diseases of genito-urinary system 12.66 9.34 9.82 13.13 
1 Infections of kidney 4.64 4.79 a2 2.89 
2 Diseases of prostate 6.93 See | NC NC 
3 Diseases of breast _ —_ 0.82 1.34 
4 Diseases of ovary, tube, 
parametrium NC NC 0.42 052 
5 Diseases of uterus and other 
female genital organs NC NC 5.39 8.30 
x Diseases of skin and cellular 
tissue 2.19 2.03 1.74 1.80 
XI Diseases of bones and organs of 
movement 4.05 2.43 2.07 291 
1 Arthritis and rheumatism — — 0.27 0.69 
2 Osteomyelitis; other diseases 
of bones and joints 3.88 1.37 0.48 0.52 
3 Other diseases of musculo- 
skeletal system — — 1:32 1.69 
XII Symptomatic complaints 4.74 1.34 0.96 Dale 
XIII Accidental injuries 2.54 1.61 Ge2) 6.48 


NOTE: Nc signifies no cases. Rates are not shown when admissions total fewer than ten 


in both groups. 
SOURCE: Densen et al. (1960, 1719). The reported GHI neoplasm components for females sum 
to 22.96, versus a stated total of 23.39. The malignant/benign breakdown was therefore adjusted 
from 4.03/18.93 (reported by Densen) to 4.11/19.28. In some cases the components did not sum 
to the broad total because all the components of the category were not included. In such cases, 


they have been added in an ‘Other’ category in Table 21. 
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than ten male admissions were reported for many categories. The other fact that 
Table 20 makes clear is that, as with the Hastings data, some massive aggrega- 
tion is required in order to convert our 237-element marginal cost vectors into 
marginal costs corresponding to the less than fifty categories listed. 

Tables 21 and 22 are, in a sense, our ‘working sheets’ for that study. Column | 
in each provides the admission rate differentials computed from Table 20. The 
second column indicates the nature of the aggregations undertaken. For each 
diagnostic category a best guess was made as to the most closely corresponding 
of our 237 categories. Once these ranges were established, weighted marginal 
costs were derived for each of Densen’s categories in a manner identical to that 
described for the two earlier studies, using the six years’ Ontario case mix as 
weights. The resulting MCC1-based cost differential for female admissions was 
$6614. This figure is considerably less than the $8286 derived from the Sault Ste 
Marie study, and it becomes even lower when combined with the male popula- 
tion experience. Because of the number of diagnostic subcategories for which 
male admission rates were not reported, the MCCI and MCC2 values derived for 
Table 21 were not always applicable to Table 22, and additional aggregations 
were necessary, as indicated in the 237 Category Code Equivalents’ column of 
that table. The cost differential for male subscribers (based on MCC1) was less 
than $2 per person! If there had been no sex-based dichotomy in the reported 
utilization data, we would have probably derived an overall cost differential of 
about $5660 per 1000 population, since the combined sample population was 80 
per cent female and 20 per cent male. However, to consider the implications of 
this particular experience for a general population, an average of the two figures, 
$4225, would be more appropriate. 

It is pointed out in Table 21 that the differentials do not include maternity and 
related cases. As maternity care was not covered by the union plans, the relevant 
data were not reported. Purely for the sake of comparison, let us assume for a 
moment that the female population of this study would have used hospitals for 
these diagnoses in a manner similar to the beneficiaries reported on by Hastings 
et al. (1973), where the cost differential was $1567.49 per 1000 population for 
those cases. This addition pushes the total based on the 80/ 20 split to $6912.30, 
while a 50/50 weighting yields $5008.66, the latter figure being a full 40 percent 
lower than the Sault Ste Marie study total. In short, this study suggests a much 
smaller hospital expenditure impact from the PGP setting. 

The second American study providing a detailed diagnostic hospital utiliza- 
tion record (Riedel et al. 1975) was of the Federal Employees Health Benefits 
Program (FEHBP); it compared the hospital utilization records of employees 
belonging to the Group Health Association CHC or insured through Blue Cross- 
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142 Community health centres and hospital costs 


Blue Shield. This study provided diagnostically disaggregated admissions and 
days stay data for forty-six categories. Differences in the benefits structure neces- 
sitated the elimination of ‘diseases of oral cavity, salivary glands and jaw’ from 
the breakdown before 237-code matching was attempted. The GHA age-sex 
adjusted admission rate for this category was 0.2 per 1000 member years, far 
below the corresponding BC-BS rate of 2.1. In addition the BC-BS average length 
of stay of 8.7 days was 50 per cent greater than that for GHA admissions. Neither 
result is surprising since inpatient hospitalization for the removal of impacted 
teeth was not a covered benefit under the GHA plan and benefits for oral surgery 
were limited to treatment of facial bone fractures and excision of tumours and 
cysts. In contrast, subscribers to the Blue Cross hospital insurance plan were 
entitled to collect benefits in full (for up to one year) for removal of impacted 
teeth (provided the teeth were extracted in a member hospital). Furthermore, 
the range of oral surgery procedures covered was far wider. One could argue that 
the complete exclusion of all cases within this category eliminates too much. 
However, estimating the portion of the differential (if any) that would have 
remained in the presence of equal benefit coverage would have been little more 
than guess work. 

The first two columns of Tables 23 and 24 are taken directly from Riedel et al. 
(1975), and Column 3 contains the diagnosis-specific utilization differentials. 
The marginal cost aggregation done for this study used a somewhat different 
method from that used for the other studies described in this chapter. Appendix 
2 of the FEHBP study contains the detailed ICDA classifications composing each 
of the authors’ forty-six broader categories, just as our Table D.2 reports the 
ICDA-equivalent ranges for each of the 237 codes adopted here. Unfortunately, 
nately, exact matches were rare. The general method of aggregation can be des- 
cribed simply. Riedel’s ‘arthritis, rheumatism, and gout’ category consists of 
ICDA codes 274 and 710-18. Our Table D.2 reveals that ICDA codes 710-18 
correspond to our codes 177-9, but that ICDA 274 is part of a range of ICDA codes 
(274-9) that constitute our code 055. Since the six-year 237-code mix was to be 
used in this case too as a source of weights for aggregating the equivalent 237 
category codes into the FEHBP categories, it would clearly be a misrepresenta- 
tion to include our code 055 on the same basis as codes 177-9. What was required 
was information about the relative incidence of ICDA codes 274-9. 

Using an ICDA-specific breakdown of separations for 1969, weights were 
assigned to some of our 237 category codes. In this example, it was found that 
gout (274) composed approximately 35 per cent of all cases with principal diag- 
noses 274-9. Accordingly, 35 per cent of our code 055 was included in the 237 
category code equivalents for ‘arthritis, rheumatism, and gout’. Thus, MCC 1 for 


(Z'0)661 “9LI-ZLI onsst} snosueRyNoqns 


9'16S v7? 86°C IL TOE “(1'0)LP0‘0r0 “(Z'0)S 70 vl 01 v7 pur Urys Jo sasvasiq 
8rI-Irl joer Areulin 
bE9lZ Tale TEOLy, CE OLE ‘(S0'0)S 0 oP 6C CL JO SISBISIP PI}99TI¢ 
(pO)ZSI 
“6SI-EST “(€O)I PO wia4sXs [eyUsd syeulay pue 
€'6r0°7 L'979'T O9°CLE LL’S6C ‘€v0-70 “6€0 c's ve 68 JSB91q JO SASBISIP I9YIO 
($6°0)Z00 ISBISIP SNOIJOIJUI I9y10 
p'9P7 9°061 ZO'7SE LT TLC ‘910 “P10 ‘STO L'0 r'0 lal pur omisesed ‘teyayooutds 
wioysks A10}eIIdsa1 
EMer il JO saseasip 19y}0 pue 
COI p'78Z L0'9S I8€1€ ‘80I-LOI 60 $0 a ‘ewoskyduia ‘sryouoig 
O'SPE 6 6€C 8c Tev €8°66C 901 80 v0 (| eruowinsudg 
GLI-Z7) 
€S6E ESET 06899 09°L6E ‘(S€'0)SS0 9°0 €°0 60 jnos ‘wsneUNaYs ‘sHUyUy 
SN}I][[ISUO} STUOIYS ‘splouspe 
9°691'T 9°0L0'T 18°97 IE €v7 OI vp oT 6S pur sjisuoy Jo AydosjsadAy 
O'ESP 6 C9E 09°€CE 07 '6S7 SOI-PvOl v'T £0 Ll suoljoajur Arojesidsal aynoy 
€0L9 €°99¢ 81 6le L9°697 8S I eC €'0 v'T UOTeNI}JSUIW JO SI9PIOSIG] 
(6961$) (6961$)  (6961$)  — (696T$) sjuajeainba VHO VHD ~—sSa-08 108989 
ZOOW [OOW ZOOW [OOW a9pod —sd-Od osouseIq 
uO poseq uO paseq polewWnsq pojewnsq” A1039}e7Z [emus 
SUIARS SUIARS LEC = ~AFFI 
1SO9 1SO9 


SIB9A IOQUIIW (OO 


Jod suolsstuipy 


a ee eee eee 
(poisn{pe-xas ade) VHD pur pralyg an[g-ssoipD anj[g :sjenuorajjIp ainjpusdxa pure sieak Jaquiaw (QQ] Jed saves uoIssi1mpy 


poeunsy  payewnsy” 


eco ld vy. L 


6L8E b'€0E b8'bSh —«»PZ'6LE 180-940 ~—-8°0 Ol Sf aka ayr Jo sasvasiq 


sqneisoid 

8'PLI 6911 99°78S €S 68E (€O)IST “6bI €°0 0 L'0 pure oje3soid jo eisejdiadAy 
ELI ‘peI-I€l uinauojiiod pure 

6'8It 1762 Ly'Sop 8S 'PZE “(ST O)SH0 60 fel 07 SOUT}SOIUT JO SaSBaSIP J9YIO 
sjonp AleryIq 

4/4 6691 96 8h SL6OEE 6£I-LEI $0 9°0 fel pue Joppeyq][es jo sasevasiq 
w1a}sAs 

€6Lb 8°8ZE LT 6LY 9L'8ZE 971-071 01 i I'% — Jeunsajul-onses 1oddn jo sasvasiq 

8°8Pe L Vcc LGISS CS ELE 060 “980 “(¢'0)S80 9°0 L'0 el JIvIY JO SaseBasIP Po}d2]2¢ 
Cligthy 0¥1} Alojedsal 

8°61 Z'€91 85° 68E LE OTE ‘(S0'0)S v0 50 50 01 saddn jo saseasip pa}99]9S 

p'S97 v7LI IL‘0€S IL pre (S0°0)87Z “1S0 50 50 01 snqI][aWI sojaquiq 
€0I-P60 “($S°0)8S0 Wa3Shs 10} B[NIIO 

9°L88 0°709 BiCeS rIpse  ‘(10)L80 “(ST '0)Sr0 fig 91 EG JO saseasip 1o4+O 
(p'0)790 S19P1OSIp 

€7Sp 9°8L7Z 1799 66° L6E ‘€90 ‘190-090 L'0 9°0 eal soInauoyoksg pur s0YdKsg 

€c6l 0'C9T GIFCCE 96°69¢ CSI 9°0 ¢'0 [oI ISBISIP 1SBIIQ OI1SAD DSIUOIYD 
spueys sullo0pua 

COLT 0'rsI Iv Ops 90°89¢ 7S0 ‘0S0-8r0 ¢'0 v0 6'0 19410 puke PIOIAY} Jo saseasiq 
seoioued 

8°6b7 1'8sI 09°P79 OIS6E OrI “9EI-SET r'0 €°0 L'0 pue IoAT] JO sasvasiq] 

(6961$) (6961$)  (6961$) (6961$) sjusjeainba VHO VHD ~—s S€-O £10891e9 

ZOOW JOOW ZOOW [OOW opods —Ssd-Od dsouseIG 

uo poseq uO psseq pos}JeWIsq pojiewis” A1089}e>Z [enus 
SUIAPS SUIARS LEZ -A9FIG 
1SO9 1SOO 


SIvsk IOQUISW YOO 


9} eUIT}S 3} BUIT}S 
poyeulns” poyeuysy Jod suolss1wmpy 


penunuos €7 ATE VL 


SOM<_A... = eee ees 


9°ZEE AS 76 CL SIP 9p 90€ O€I-8ZI “(S0'0)960 8°0 g°¢ op 
(05 '0)690 ‘890 ‘pro 

L76l SSI Ip’ 79 86'P6E vL0-0L0 £0 50 80 

bbl 119 v0'7LE Lv SOe ~80-780 70 8°0 Ol 

0'€@p ir IL'87S 89'LrE CIZ-80Z 80 9°7 p'€ 
(ST'O)OLT “(S‘O)SLI 

718 68S —7'90P 8767 ‘(SO OVETT ‘601 70 9°0 80 
(1°0)Z0Z ‘(Z'0)10Z 

CS EPr8‘I 6 8Lr'I EZ OLE 78 10€ “SEZ ‘OLI-S9I 6b OE! 6LI 

Iss 8°S6l 60°0€P SE97E G40) 9°0 ra | Rel 

lpr waa 67 09€ 60°08Z LEI r°0 L0 I'l 
LECSEC-PEC 

SLY C681 I9°€SE 8L'OLZ BS IC-91c L‘0 IT 8] 

€ pre xed 9L°ELS OS ILE 680-880 “(6'°0)L80 9°0 Ol 9] 
(F'O)PSI 

O'EST Lil 19°78E 8E° C67 E8T “(S0'O)SP0 r'0 9°0 Ol 
(SO'O)I8I“(S6'O)Z8I 

LOVE Z OPT Ze S6b IZ €r€ ‘OST “(ST‘O)SP0 EW 01 Lal 
PET-ZET 

L'€8S [GER €8'P9E S0'S6Z L07Z-90Z ‘LPO 9°] v7 Or 

8°6SI 9LIT Lv’ 66€ p0' P67 €10-800 all) $0 60 


uoT}ONIJsqoO [eUT}sa}UI pue 
‘elusay ‘xt1puadde jo saseasip 19410 


WId}SAS SNOAIOU [8190 JO 
Saseasip 19410 pue AloyeWUWIeTJUT 


Ie JO sasvasiq 


S9}IS po}daTas Jo survids 
pure ‘suoneooyjsip ‘sainqoely 


SIOPIOSIP SISIIITV 


AIOATIIG 
sniajn JO PWOAWOIQI] 


siyioipusddy 


suBvBIO [eUIO}UI 0} AInfuy 


ISBISIP JIBAY 
J9410 pue dNOII]9sSOLIIIIV 


UId1SAS 
[B19[9YSO[NIsSNUI JO SasvasIp 19yIO 


jurof pue su0q Jo 
SOSBISIP IOYIO pu SI}T[aXKUIOIISEO 


SSOUT]I OU IO 
SISOUSBIP I[QRIJISSe]D ON 


sasndiA Aq 
P2SNed SaseasIp SNOT}OIJU] 


“=< === a= ese eesreeereee ee a en Cr Car 


penunuos €¢ AIGVL 


1X9] 99S ‘Q 0] p SUNOS ‘7-] = ¢ UUINIOD *(¢/6]) [Te 19 Japary WoL Z puke |] suWINJOD ‘FOUNOS 


S'9b8° 17 


9'PS'€ 
LiCOl= 


CSts 


8°S9- 


8°LS— 
was 


7 661 

g Srl 
(6961$) 
ZOOW 
uo poseq 
SUIARS 
4SO9 
poewijsq 


9°681°91 


6ST 


LSGa 


0'rS- 


Lhe 


8°6E 


O'CLI 
L'16 


(696I$) 
[OOW 


uo poseq 
SUIARS 
S09 
poyewnsy 


(SZ'O)LET “SLO ‘€60-160 


(Z°0)990 “(S$$'0)Z90 
‘650 ‘80-950 
“(S9'0)SS0 “PSO-€S0 
‘LEO “(SL'O)P10 
‘8€0 ‘L00-r00 
‘(¢0'0)Z00 “100 
‘(SO'O)Z8I ‘(6 O)IST 


[B10] 


ECT H9S O8 "ELE ‘ILI ‘990-690 tg we | SISOUBEIP JOYI0 [| Y 
6 S8E $6 6LC 9@Z “E7Z-617Z ¢'0- eg 0'l suing pue spunoA 
BUNS] J9YJO Puke S9OUBISGNS 
SO I8E 8L 987 T€C-877 bOe 80 L0 [BSTWISY9 JO SJI9JJo OSIOAPY 
suesio [eyUsd 
€0°67E L8°697 (L‘O)IST “OST Cn 91 pl 9[BUI JO S9SBASIP 19YIO - 
9€7 “(6'0)Z0Z 
p07 (SEO) 107 Aoueyur Ayre Jo 
77'8LS 88'rIP €07 ‘(8°0)S0Z 1'0- OT 6'0 sasvasip pur salinfur yqig 
$6 OLS IT 86€ 661-S8I ‘(SS'O)P8I 10 el vil soljewoure [eyuasUuo0_D 
007 ‘(1'0)s0z 
LO'CEE L987 ‘p9T-091 9°0 tp 0's Aoueusaid jo suoneoyduog 
CIEGL v9'8SP 9€0-L10 c0 vil | suise[doou jueusTe 
(6961$) (6961$) sjuayeainba VHD VHD ~~ Sa-Od k1089389 
ZOOW [OOW 9pod —sd-Od dIjsouseIG 
poewisy po}ewiysq Al039}e_= jeus 
LET = ~ABFFI 


sivoX I9QUsW (00 


Jod suoisstwpy 


ponunuos €¢ WIaVL 


a ee Se eee 


LTI8 7 86S Cl9P 66'€£ OLT Ov OTE Wa sds A101 B[NIIID JO SaseasIp 19410 
(S’€1) 

(L'0€9) (6'0LP) CL 9b 88°PE 9°61 €°8 6°17 «SJ9PIOSIp o0InsUOYsAsd puke oNOYdKSg 
(mG: L8s 80° IP EEOC 07 Tal ine ASBASIP JSB9Iq OISAD DTUOIYD 
€9vT 8°S8I ses Or’ Or 9'P 8° pL Spuv[s sulIN0pua 

J3Y41O puev PIOIAY} JO saseasiq 
L°C87 SLO 09°SP LV'CE 9 Le 66 seaioued pue dal] Jo saseasiq 
Sle LOST C8 0b 86°87 (ans OL CCl enssiy 
SNOSURINQNS puke ULYS Jo sasvasiq 
8°076'T b 6¢9'T IT'88 99°SL NG (aa 0-9¢ J0¥1} AIBULIN 9Y} JO SasBasip po}d9]9¢ 
L°90¢'1 1088 ST EY ESTE 6°L7 8°61 Ev wa3sks JeyUad 
o[eWoaj pue }SBv9Ig JO SISBISIP INYO 
8 LLI OST COLE 65°97 LY LG tL SOSBISIP SNOI}IIJUT 
Jayj0 pure ‘orjiseied ‘[eaysouds 
6 EVE O' PPC 80°6£ CE LG 8°8 6E Ll wo3sAs Al0je1Idsal JO saseasip 
Joyjo pue ewaskyduio ‘symyouoig 
OEE a | OV'9E IS'Sc v9 AS EG eruounoUd 
9°06€ v'88C 0S 9P ce ve v8 67 ecl nos ‘wsneuMosY ‘SHY 
1072 v'0SI 80°9¢ SOP i) 9? L’8 SIVIT]ISUO] STUOIYS 
“splouope pur sjisuo} Jo AydoajyiodA py 
C102 9°9EI 66°CE Ov'7~ 19 VT GL suonsoajul A1ojesidsar aynoy 
6 €L7Z 0°96 69°6£ Ip'87 69 8°0 Le YonenAsusy JO slap1osiqd 
(6961$) (6961$) (6961$) (6961$) VHO VHO sd-O@ K1089189 
TGOW [GOW TAGOW [GOW —Sd-04d d1sOUuseIGG 
uO paseq uO poseq poyew pojew jenus 
[eNuUsIozsIp [eHusIazjIp “Sq “Sq ASI 
1SO9 ySOO 


siesk 1oQquisWw 
poyeullysq poyewnysy Jod ae eae 


ae er a 


(poisn{pe-xas a8e) VHD pur partys on g-ssos9 anig ‘S[PNUSIOITIP sinjipuadxo pue sivak Jaquiaw CQO Jod skep jusneg 


be AIaVL 


ee 5585855866666 0656060606060 Oe 


8°09 
VLSL 
€ LSC 
€°CS 
6 V9T 
0'8el 
Sel 
9°6LV 


c OEP 
€° SCC 
8 6E1 
UES 

L0SC 


GSC 
LLtv 


BCec 
€'v9 


6 CHC 


cep 
169S 
6 él 
bo 
c bi 
0001 
66 
9°SSE 


v'STE 
col 
CvIl 
8 

O'18I 


LCSS 
Crit 


C19 
6 cS 


8 CLI 


IS'OP 
06°SP 
v6 SP 
6e LE 
6£ 8E 
IS IP 
bO'St 
96 LY 


c0'0S 
EL Iv 
Lyte 
$0 0S 
6L It 


OL IP 
91 OF 


ce SP 
ch IL 


C8 6E 


C887 
6r ve 
SV ve 
COI 
69°97 
Te Of 
cite 
9S°SE 


V8 Le 
10'0¢ 
8c 09 
6S°LE 
S108 


87 OF 
$8 8¢ 


66 CE 
c8°8S 


CL 8C 


SL 
601 


67 
60 


[E9 


SIIPIOSIP IISIII[V 

AIOAT[IG 

sniojn Jo PWOAWOIGIY 

stoipueddy 

suesIO [BUIO}JUI 0} Ainfu] 

aseasIp JIvIY 19Y4}O PUP SIJOII[ISOLIUY 

WI9}SAS [B1D[IYSO[NISNW JO SasvasIp 19YIO 
sjurof pue souo0q 

JO SasBasIp 19Y}O PUe SI}T[IAWIOI1SE) 

SSOU]I OU IO SISOUSRIP I[QeIJISSe]I ON 

sasnJiA Aq pasned sasvasip snondaju] 

dA9 9Y} JO Saseasiq, 

syeysoid pue aje\sold jo eisejdisdAyy 
winguojiaed 

pUP S9UI}S9}UI JO SaseasIP 19YIO 

sjonp Aivijiq puke Joppeiq][es JO soseasiq 
WI9}SAS 

jeuljsajul-o1jse3 19ddn jo sasvasiq 

JIIY 9} JO SasKasIP Po}d9]9S 
wia}sAs Alojeiidsos 

Jaddn jo sasvasip poqd9]95 

snjzTJou sajaqeiq 


eS 


(6961$) 
ZTGOW 

uo poseq 
[eNuslajsIp 
SOO 
poewiysy7 


(6961$) 
[GOW 

uO paseq 
[eUsrsjIp 
1SO9 
povewiysy 


(696I$) 
ZTGOW 


poe 
“Hs 


(6961$) 
[GOW 
polew 


-18q 


VHD 
—sq-94 
jenuo 
“131 


SIv9K JOQUIDW CYC 
Jad skep juoneg 


A1089}89 
o1jsouseiq 


Neen ee ee ee ee ne EE EEE 


penunuos ¢¢ A Ta VL 


Rx CLAD 


Ul Pasi] sjuaTBAINba apoD LEZ 94} pur ET IGRI UO paseq ZGOW puke [GOW ‘(17 ‘SL61) 72 42 [Ppary Wo skep yuaNeg — :-SFOUNOS 
"S[IB19P OJ 1X9} 99g “suLTd OM} 94) IO} sTv Jenba Jo 
uonduinsse uv UO paseg ak S[eUdIaIJIP SOO pure (s]949eIQ Ul) [eIUdIasFIP Avs SAP dy} ‘A10991v9 SIY} 10} AVIS JO YISUZ] BBVIIAR WHO 


24} 0} seq pleMUMOP B& JIedUIT 0} pud} pjnom YyoIYyM suR]d VHD pUk sg—Da BY} UI9MJ9q BBLIDAOD JIJaUdQ UI S2OUdIATJIP JO asnesg 
A a ek SS a er a ae ee ee eS ee ee 


9°S6L'v1 0°860°TT S[RIOL 
L'790°€ 6'067°7 8L LV bl se T'9 CALE eStl SOSOUSPIP 19410 [TV 
GS as Se Sag 0c 9¢ I8' vd tal C8 69 suing pue spunoM 
Ipels Cc bS— 9S OP €S°8C GTS cS One, vuned) 19410 pue 
SOOULISQNS [BSIUIIYO JO $}D9JJa ISIDAPY 
SIS v'8- tv 6e LOLE cA0= 6S we SUBBIO [BIIUIS J[BUI JO SaseasIp 19YIO 
6 1ps— bv 8Cb- SOLS LS'SY v'6- OL Sah Aouejul A]iv9 
JO soseasip pue satinful yyig 
CLS Top eS IL 99°LS 8°0 06 86 Solpewour |eyUIsUO+D 
€°L6 ESL 90'rs 90°%r 8" 9°€1 r'SI Aouevusaid Jo suonvorduioD 
8° PLC 0'OIC S8°CS 8e OP Gs OL CaCl suise|doou jueuslyeypy 
€°6S7 Los) OI IP v9°6C 9 etc VLC UOT}IONI}SqO [BUI}S3}UI pue 
‘elusoy ‘xIpuadde Jo saseasip 19410 
8°6Cl 0°L6 16 TS 6L 8E SC LS C8 W9}SAS SNOAIOU [B.1]UI9 
JO saseasip 19yj0 puke AlOJVWWe]JU] 
0'rE- C9Ge 6S°9S ve vr 20s fie 8°C 1¥9 JO Sosvosid 
vSC bsl OV Cr L9.0E 9°0 6 0€ CIe SATIS PI}I2]ES JO 
suleids pue ‘suoneooysip ‘soinjoely 
(6961$) (6961$) (6961$) (6961$) VHO VHO Sd-Od 41039} 89 
7AOW [GOW 7GOW [GOW —sd-o4 oNsouseiq 
uo paseq uo paseq poieul poyew jenua 
[enusiojjip [eNnusiojjip “SH =HSa meee 
ee ee s1e9k JOQUIIUW (YOO 
polewnsq poaewns” 


Jad skep quoneg 


i 


penuynuos 7? TIaV.L 


150 Community health centres and hospital costs 
this category was constructed as 


MCCI = (MCC1q77° C77 + MCC lizs* Cig + MCC1j79*Ci79 + 
MCC loss*(.35)Coss)/(Ci77 + Ci7g + Ciz9 + (.35) Gs). 


As is evident from Table 23, just over one-half of the forty-five diagnostic catego- 
ries taken from this study required similar applications of the fine ICDA 
breakdown. 

Moreover, there were benefit differences for another of the original forty-six 
categories — psychotic and psychoneurotic disorders. ‘No distinction in hospi- 
tal benefits was made in the BC-BS plan for patients admitted to member hospi- 
tals with nervous and mental diseases while they ceased for GHA members when 
a final diagnosis of nervous and mental disorder requiring long-range care was 
made’ (Riedel et al. 1975, 1-2). This fact suggested that inclusion of this admis- 
sion rate differential in Table 23 was appropriate, though similar treatment of 
this category in Table 24 would be somewhat suspect, since the 52 per cent differ- 
ence in length of stay (ibid., 23) was undoubtedly partially induced by benefit 
coverage. Complete exclusion of the category from Table 24 however could be 
equally suspect if we are willing to accept its inclusion in Table 23. In an admit- 
tedly crude attempt to estimate a days stay differential in a fictitious equal- 
benefits situation, a hypothetical differential of 13.5 days was calculated by 
retaining the admissions differential but also assuming equivalent inter-plan 
average lengths of stay for this diagnosis.” 

When our marginal costs are linked with these utilization differentials the 
results based on days stay and on admissions are inconsistent with those from 
the studies described earlier. Take the intra-study results first. The aggregate 
expenditure differential based on our MCCI estimates is more than 45 per cent 
larger than that based on MCDI, a much greater discrepancy than arose in the 
Hastings-based results and in the opposite direction. Fortunately, there is a 
fairly obvious and plausible explanation for this wide divergence. We have seen 
(Table 6) that the average length of stay of all separations from the 182 hospitals 
in our sample over the six years of analysis was approximately 9.75 days. This 
Ontario experience was built into the MCC estimates and particularly into the 
relationships between MCCI and MCDI. But the ALS for the FEHBP population 
upon which Riedel et al. based their study was much lower- 6.5 days. If our 


12 This seemed reasonable because there was no significant difference in the overall ALs for 
subscribers to the two plans. 
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TABLES 


Expenditure differentials based on alternative cost measures applied to utilization differentials 
from Riedel et al. (1975) 


Admissions Days stay 

Utilization differential * $ 52 $7 -32105 
(1) Total operating cost per 

admission or days stay (1969) O72? 52.61 
(2) Inpatient cost per admission 

on days stay (1969) 442.42 41.77 
(3) Estimated cost differential 

based on (1) 29,088.5 16,914.1 
(4) Estimated cost differential 

based on (2) 23,094.3 13,429. 1 
(5) Diagnosis-specific marginal-cost- 

based expenditure differential estimates 16,189.6 11,098.0 


* age-sex adjusted 

MCCI/MCDI ratio had been 6.5:1 rather than 9.25:1 ($324.84/$35.06), we 
might have expected an admissions-based expenditure differential in the neigh- 
bourhood of (6.5/9.25)  16189.6 = $11,376.5, almost identical to the differen- 
tial based on days stay. 

The result of approximately $11,000 is also remarkably consistent with the 
days stay figure of $10,270 calculated in Table 17 for the Sault Ste Marie CHC, 
although it is more than 35 per cent higher than that study’s result based on dis- 
charges. Since the FEHBP utilization data are for entire subscriber populations 
(19,402 BC-BS members and 36,629 GHA members; Riedel et al. 1975, Py athie 
results of Tables 23 and 24 are directly comparable only with the Hastings study 
and the Densen report. The figure in the latter study was less than half the 
$11,000 estimate of Table 24. 

Any number of factors, such as methodology, diagnostic groupings, behav- 
ioural differences across PGP/CHC settings, differences across PGP/CHC settings 
in responsibility for members’ hospital utilization, and actual differences in 
illness incidence might underly the fact that we have obtained a range of results. 
But the lack of exactly matching diagnostic categories makes further analysis 
difficult. For example, whereas all benign neoplasms were classed as ‘neo- 
plasms’ or ‘benign neoplasms’ in the Hastings and Densen studies, Riedel 
allocated benign neoplasms to the disease category covering the part of the body 
affected; thus, benign neoplasms of the eye are grouped with ‘diseases of the eye’. 
This may be the least useful classification for purposes of grouping ‘like cost’ 
diagnoses, but it is all that study provided. 

Before leaving this discussion it is worth pointing out once again the differ- 
ence in estimates based on our diagnosis-specific marginal costs and those based 
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on cruder aggregate figures. Table 25 duplicates Table 19 but for the FEHBP data 
base. The overestimate from applying average non-diagnosis-differentiated 
costs is again illustrated most vividly in the admissions column, but the direc- 
tions and magnitudes of bias are quite similar to those illustrated in Table 19. 
The analysis to this point suggests a potential yearly hospital expenditure sav- 
ing of between $5 and $11 a person enrolling in a PGP/CHC plan, and between 
$11 and $19 a person contacting a PGP/ CHC physician at least once. In the final 
chapter these results are considered in somewhat more detail and attention is 
focused on the estimates based on concurrent adjustment of bed stock. 


7 


Hospital expenditure differentials - 
implications and summary 


Applying our diagnostic marginal costs to the four sources of utilization differ- 
entials resulted in a variety of gross hospital cost-saving estimates. The results 
based on the marginal costs without concurrent adjustment of bed stock (Mccl 
and MCDI1) are summarized briefly in Table 26. 

In comparing results based on different sets of utilization data, one must pay 
particular attention to any population exclusions (i.e. maternity) or absence of 
age-sex standardization. For example, Hastings apparently undertook no stan- 
dardization, although ‘the age-distribution of GHC members is so close to that of 
persons covered by the IIP that crude rates can be considered comparable’ 
(Hastings et al. 1973, 93). With regard to maternity care, the hospital discharge 
rates did not include the discharge of newborns but did include the discharge of 
their mothers. The only data available ina disaggregated form in McPhee (1973) 
were non-standardized though age-sex standardization in that study had very 
little effect on, for example, the aggregate discharge rates.’ The exclusion of two 
specific groups — registered Indian patients and maternity admissions aged 15-44- 
also had little effect on the percentage differentials (McPhee 1973, 16). Thus, 
both these groups were included in our analysis, and inclusion of the latter ensures 
comparability with the Hastings figures.” 


See McPhee (1973, 12), in particular Table I. For example, the aggregate percentage dis- 
charge differences between the clinic and non-cHA subscribers changed by at most 3 per cent 
when age-sex standardized rates were used. Thus, Prince Albert CHA patients were reported to 
have experienced 25 per cent fewer discharges than non-cua patients, while the corresponding 
standardized figure was 22 per cent. Changes for the other two clinics were even smaller. 


N 


It has been suggested that exclusion of maternity-related admissions would have been the 
correct methodology, as ‘demand’ of this nature is beyond physician influence, and physician 
influence over treatment regimens as modified by organizational mode and method of pay- 
ment, was suggested in Chapter 2 to be of considerable importance to the hospital utilization 
differentials. While that argument has merit, two factors influenced our decision to leave this 
category in. McPhee suggests that exclusion of maternity-related hospitalization ‘may not be 
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Densen et al. (1960) considered male and female admission patterns separ- 
ately. Within each sex, adjustments were made for age. As noted in the previous 
chapter, maternity care cases were not included in the study population’s admis- 
sion experience breakdown, because such care was not an insured service under 
the union plan. The FEHBP study data did include admission rates for deliveries, 
complications of pregnancy, and so on. Furthermore, the rates used in Chap- 
ter 6 were age-sex adjusted. 

The terms ‘admissions,’ separations,’ and discharges’ have been employed 
almost interchangeably so that results based on different types of utilization 
rates have been compared. Obviously these terms are not precisely equivalent. 

While the difference between admissions and either discharges or separations is 
clear, the distinction between separations and discharges is less obvious: separa- 
tions are equivalent to the sum of discharges and in-hospital deaths. 

Although bias is possible when admission rate results are compared with 
those from discharges or separations, two things should be kept in mind: 


- in each study the same measure was used for both sides of the comparison — the 
group receiving care from the clinic (or PGP) and the ‘control’ group; 

- within any hospital or group of hospitals, admissions, separations, and dis- 
charges will bear a close relation to each other as long as there is no change in 
hospital use (say from acute to chronic care). 


upheld retrospectively because CHA clinics, through their family life education programs, 
appear to be influencing the frequency of maternity-related hospitalization’ (McPhee 1973, 
10). While one might still argue convincingly for the exclusion of admissions for deliveries, 
extension to complications of pregnancy is somewhat more tenuous. Exclusion of the latter 
would leave us vulnerable to arguments for excluding almost any other category. As the date 
in Hastings’ study are not disaggregated sufficiently to allow separation of these specific case 
types, the relevant diagnostic categories in the Saskatchewan data were retained in our 
analysis to facilitate comparability. 

The following statistics for adults, children and newborns in all Ontario hospitals illustrate 
this point: 


Ww 


1974 1969 
Admissions 1,517,906 1 276,002 
Discharges 1,445,478 1,242,021 
Separations 1,481,481 1,275,430 


Separations and admissions were less than 2.5 per cent apart, while admissions and dis- 
charges differed by approximately 5 per cent in 1974 but closer to 2.5 per cent in 1969 (Onta- 
rio Hospital Statistics 1969 and 1974). 
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For these reasons no significant bias of this type is likely to have influenced the 
comparisons. 

While the expenditure differentials based on the Hastings, McPhee, and 
Riedel studies were of the same order of magnitude, the HIP study suggests much 
smaller cost differentials. Recall the aggregate utilization differentials (Table 4), 
which are in the 18 to 24 per cent range for all but one of the six comparisons 
(Hastings, three in McPhee, Densen (1969), and Riedel); the one aberrant figure 
belongs not to the HIP study but to the FEHBP comparison. The aggregate 
differential reported by Riedel, even after exclusion of the diagnostic category 
for which benefit coverage was not equivalent, was over 40 per cent. While it is 
particularly interesting, therefore, to note the close similarity of the expenditure 
differentials based on the FEHBP and Sault Ste Marie studies, a comparison of 
percentage utilization differentials does not help rationalize the results based on 
Densen’s utilization data. Table 4 suggests that the explanation lies with the 
relatively low admission rates reported by Densen for the ‘control’ population: 
whereas the HIP control rate was 88.3, the FEHBP control rate was 121.8, and the 
Prudential subscribers (control for the Sault Ste Marie CHC) were discharged at 
a rate above 135 per 1000 person-years. Thus, the absolute aggregate differential 
for the 1960 HIP study is only 18 admissions per 1000 subscribers, compared toa 
differentials range of from 27 to 65 admissions (or discharges) per 1000 subscrib- 
ers in the other five comparisons. While this does not explain the entire differ- 
ence between the Hastings and Densen results (the aggregate utilization 
differential ratio of two-thirds (18/27) still exceeds the ratio of their expenditure 
differentials; see Table 26), further reconciliation is impossible without informa- 
tion about the sex composition of the Sault study populations. 

It would be difficult and hazardous to try to generalize about the diagnosis- 
specific reasons for the clinics’ lower hospital utilization. While Sault Ste Marie 
subscribers incurred significantly lower costs than their control counterparts in 
the respiratory diseases category, a similar differential is evident for only one of 
the three Saskatchewan clinics (Prince Albert). The adjusted (to subscribers 
receiving physician care) neoplasms expenditure differential for the Sault Ste 
Marie study was $693, while the corresponding figure for the Regina clinic was 
approximately $1773 (2086 X 0.85). 

The American evidence is equally trendless. The Densen (1960) study 
reported female tonsillectomy and adenoidectomy rates among the HIP sub- 
scribers to be more than 50 per cent lower than the corresponding GHI rates. Yet 
that utilization differential translates into an expenditure difference of $136 per 
1000 female subscribers—fourteen cents per subscriber—based on MCCl. A 
good deal of the lower costs for female members originated in the neoplasms 
category, whereas male HIP members incurred higher costs than their GHI 
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counterparts in this category. It is interesting that respiratory diseases showed a 
total difference of approximately $1.78 less for male HIP subscribers. Since the 
total male differential was $1.84, HIP males incurred costs equivalent to those of 
GHI males for the rest of the diagnoses taken as a group. For the FEHBP study 
(Tables 23 and 24) the largest single category cost difference is in ‘all other 
diagnosis’, which obscures the effects of specific diagnostic entities. 

In sum, no consensus emerges regarding a diagnosis (or diagnoses) consist- 
ently responsible for the cost differentials. The widely acclaimed reduction in 
elective surgery (such as T & As) for CHC/ PGP patients does not emerge as a 
consistent factor. The translation into expenditure differentials is often less 
dramatic than the percentage utilization differences. Out of a total $11,098 
differential per 1000 FEHBP employees (basis MCD1, Table 24), only $150, or 
fifteen cents a subscriber per year, derives from ‘hypertrophy of tonsils and 
adenoids, and chronic sinusitis,’ and this in spite of a BC-BS days stay rate for 
these conditions that is 235 per cent higher than for the GHA subscribers. 

Table 26 unfortunately suggests little basis for incisive conclusions. A patient 
receiving primary care through a CHC in Ontario could apparently expect to 
incur anywhere from $4.20 to $16.20 less in hospital costs than another receiving 
such care through private fee-for-service practice, although there seems to be 
more clustering around the middle of this range. The range increases to $11.00- 
$19.40 when only patients receiving some primary care are considered (all 
figures expressed in 1969 dollars: see Chapter 6, fn. 11). Assuming, rather 
unrealistically, that the entire Ontario population had access to community 
health centres, and furthermore could choose between such centres and private 
practitioners for their primary care, the following extrapolation might apply. 

The population of Ontario in 1969 was 7,385,000 (Ontario 1978). Assume 
that the entire population chooses to be served by CHCs. The possible hospital 
expenditure savings would be between $31 million and $119 million. 

Let us optimistically assume a possible saving of $80 million ($11 a person). 
By applying the hospital cost index of Table C.2 and incorporating the 1974 
Ontario population of 8,094,000 we obtain a 1974 dollar equivalent (to the $80 
million figure) of $143 million. (We shall overlook the plight of the hapless 
private practitioners who are suddenly left without patients but who receive 
their,own care through CHCs). 

This, then, is as far as the cost analysis itself allows us to proceed. While $143 
million is no paltry sum, it represents only a small proportion (8.4 per cent) of 
Ontario’s hospital expenditures in that year and is tiny beside the total provin- 
cial health expenditures for 1974 of $3.8 billion. Unfortunately savings of even 
that much are unlikely. For public policy the amount of achievable hospital 
expenditure savings is less important than the scope for savings in total health 
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care expenditures that do not diminish quality. A more general analysis of that 
type is not attempted here, but a few possibilities are considered briefly below. 

Assuming that there may be an overexpenditure of $143 million (in 1974 
dollars) on hospital care in Ontario that can be eliminated through a reorganiza- 
tion of primary care delivery, and assuming further that this overexpenditure is 
primarily the result of excess admissions, what becomes of all the patients who 
would have been admitted under the present system? It is likely that such cases 
could be divided into two groups: patients who, for whatever reasons, did not 
require hospitalization and in fact had self-limiting conditions that required no 
particular médical attention; and patients who, while genuinely in need of 
medical attention, could have been treated with equal efficacy on an ambulatory 
basis. For patients in the first category the estimated possible hospital expendi- 
ture savings will be a close approximation of actual health care expenditure 
savings. Cases of the second type could be further divided into those requiring 
treatment identical to the expected hospital treatment, but received on an 
outpatient basis, and those needing different and perhaps less costly treatment, 
again on an ambulatory basis. For both sub-groups we must clearly subtract 
actual treatment cost from potential savings to determine the achievable sav- 
ings. In many cases, perhaps only the ‘hotel cost’ and a portion of the nursing 
cost segments of hospital expenditures would in fact be ‘saved.’ 

For a better estimate of the health care expenditure savings possible from an 
organizational change in the delivery of primary medical care we would need 
information on the relative sizes of the two categories of excess hospital cases 
described above and data on the relative shares of hospital expenditures taken 
up by nursing, medical treatment, and hotel costs. 

One recent study that provides some American evidence on the latter is 
Elnicki’s (1976) estimation of the savings possible from substituting outpatient 
for inpatient care. He reproduced a Connecticut Hospital Association depart- 
mental cost allocation, which showed hotel services to be 16.5 per cent of total 
hospital costs (p. 225). 

If ‘hotel costs’ were the only savings realized (i.e. if all ‘saved hospital’ patients 
required identical treatment outside the inpatient ward), the 16.5 per cent figure 
would shrink our potential savings estimate (in 1974 dollars) of $143 million to 
$23.6 million. In other words, if all hotel-type costs for the ‘excess’ care could be 
eliminated but all other treatment-related expenses remained (i.e. all inapprop- 
riate inpatient cases are assumed to require equivalent ambulatory treatment), 
the potential savings essentially disappear- $23 million is little more than | per 
cent of total Ontario hospital expenditures in 1974. 

To assume that hotel costs represent the only savings is, however, unrealistic. 
It is certainly plausible to assume that the shift to ambulatory care would also 
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reduce nursing costs both because some patients would be in the ‘no care 
required’ category noted above and because some of the second-category 
patients could safely use less intensive nursing care. Statistics Canada (Canada 
1976a) classified 36 per cent of Ontario public hospitals’ operating expenses as 
nursing expenses. The remaining 64 per cent of Operating expenses is broken 
down into ‘diagnostic and therapeutic,’ ‘educational programs, and ‘administra- 
tion and support’ categories. Since hotel costs will fall largely within the latter 
category, and have already been assumed as ‘saved costs,’ there is likely little 
more to be squeezed from those three hospital service sectors. 

It is, of course, unrealistic to assume that a// nursing costs would be elimi- 
nated through ambulatory care substitution. If an assumption is made that 
between hotel, nursing, and administration costs an average of 60 per cent of the 
gross potential hospital savings per avoided admission would materialize as net 
health care cost savings, the $143 million figure becomes $86 million in 1974 
dollars. 

Of course the reader may wish to substitute alternative sets of figures into this 
framework to derive cost saving estimates, but a number of things should be 
evident. If the $143 million is accepted as a reasonable estimate of potential 
hospital-based savings, then health care expenditure Savings deriving from 
reduced hospitalization will likely be between $40 million and $100 million, with 
the latter figure allowing some scope as well for treatment cost savings. Even 
$100 million represents only 2.6 per cent of Ontario’s health expenditures in 
1974, and that figure is crucially dependent on two additional assumptions: that 
freed-up beds are not refilled with new admissions that would otherwise have 
been treated on an ambulatory basis or left untreated; and that CHCs/PGPs do 
not derive their lower hospital-utilization rates by increasing the intensity of 
ambulatory treatment for a// their patients, compared to non-group patients. If 
the first assumption is not realistic, then of course total health costs may increase 
as a result of the expansion of the CHCs. Increased ambulatory care would also 
reduce the 2.6 per cent figure. 

The evidence on the second assumption is mixed. One would expect yearly 
ambulatory care to be above average for patients that would have been hospital- 
ized had they received their primary care in a non-CHC/ PGP setting. But if the 
general CHC/ PGP populations are subject to increased non-inpatient servicing, 
this will erode any potential cost savings. Luft (1978a) gathers some of the 
germane evidence and concludes that ‘HMO enrollees receive at least as many (or 
more) ambulatory visits (per person) as enrollees in conventional plans ...[The 
findings] suggest that HMOs do not save money by reducing ambulatory visits’ 
(p. 1338). Of course ‘ambulatory visits’ is a crude proxy for intensity of ambula- 
tory treatment, and those per person rates will include rates for patients who 
might otherwise have been hospitalized, but Luft’s review at least suggests that 
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the 2.6 per cent figure is not likely to increase when aggregate ambulatory 
services are incorporated into the analysis. 

With respect to the first assumption, whether for demand- or supply-induced 
reasons, bed supply and utilization rates are generally found to be highly 
correlated. This suggests that cost savings may be crucially dependent on bed 
closures. The second set of figures derived in the previous chapter allow us to 
address this issue. Table 27 brings forward from Chapter 6 the figures compara- 
ble to those in Table 26 but based on MCC2 and MCD2. These alternative 
marginal cost estimates are based on concurrent case mix and bed supply shifts 
designed to maintain a constant hospital occupancy rate. 

The figures that use bed stock adjustment suggest that a longer-run strategy 
of closing beds freed by CHC-induced reductions in inpatient care could increase 
yearly cost savings by around 35 per cent. In 1974 terms that raises the $143 
million to a potential saving of $193 million, and the estimated $100 million net 
health care expenditure savings to $135 million, or about 3.5 per cent of 
Ontario’s total 1974 health expenditures. The maximum figure, assuming the 
original potential of $143 million in savings all materialized, would be about 5 
per cent. It appears, then, that appropriate bed supply policy enacted in conjunc- 
tion with a reduction in admissions could increase savings by around 35 per cent, 
but the estimated total impact on aggregate Ontario health care expenditures 
would still not be overwhelming. Whether a 3.5 per cent reduction is a goal 
worthy of vigorous pursuit is ultimately a political question to be answered by 
weighing the potential gain against the costs inherent in an expanded CHC 
program as well as non-cost-related factors. Of course there may be other 
sources of health care cost savings within the CHC organization. 

This analysis has focused only on potential cost savings resulting directly or 
indirectly from a reduction in inpatient hospital utilization by CHC subscribers. 
Furthermore, the estimates have been based on utilization experiences reported 
from many variants of PGPs and CHCs. Ineffect, we have answered parts of three 
specific questions. If the intent is to estimate the potential and theoretical role of 
the PGPs/CHCs in reducing hospital and health care expenditures through 
reduced hospitalization, one should be seeking to determine the impact of a 
broadly based ‘generic PGP program.’ In this type of program the group and its 
providers would be at full financial risk for all types of care received by its 
well-defined roster of patients, where patients prepay for care and practitioners 
are reimbursed on a non-fee-for-service basis. The effect of a general extension 
of CHCs in Ontario under the present financing and enrolment arrangements isa 
quite distinct question. Finally, the third question concerns the overall effect on 
expenditures of CHCs/ PGPs, and to answer this, we must consider potential cost 
savings by means other than a reduction in inpatient care. 
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None of the four utilization studies applied in the previous chapter was 
without one or more methodological problems that compromised any attempt 
to address the ‘generic program’ question. While the data from the Hastings 
study pre-dated universal health insurance in Canada so that well-defined 
subscriber populations formed the base of comparison, universal hospital insu- 
rance was in existence. This meant, of course, that neither the GHA clinic nor the 
private control group insurer was responsible for the costs of hospital care 
incurred by members. Furthermore, as noted earlier, the sample sizes upon 
which utilization differentials were based were so small as to negate much of the 
advantage of developing diagnosis-specific marginal costs. The McPhee data 
shared this latter problem, but also had the equally serious problem of reporting 
rates for user populations rather than subscriber populations. The author had 
little choice since that study derived from the universal health insurance period. 

The data in the HIP study (Densen et al. 1960) are subject to similar qualifica- 
tions when set against a ‘generic PGP’ ideal. In particular, the authors state that 
for both the PGP and control groups ‘hospitalization was provided through Blue 
Cross’ (p. 1711): the PGP was not at risk for the hospital costs incurred by its 
enrollees. Furthermore, HIP is composed of more than thirty distinct groups of 
providers in which ‘the individual physicians may have private practices in 
addition to their HIP practice’ (ibid., 1712). While the GHA plan in the FEHBP 
study was at risk for inpatient services provided to its members, the providing 
practitioners themselves were not. 

What effect are these factors likely to have? The Kaiser Permanente Health 
Plan is a close operating example of the ‘generic model.’ To a considerable 
degree it restricts hospitalization of its subscribers to its own hospitals, and 
practitioners are offered incentives to treat on an ambulatory basis wherever 
possible. Another example is the Group Health Cooperative of Puget Sound. 
Unfortunately, neither plan has been the subject of a detailed comparative 
utilization study that published diagnostically disaggregated data. Such infor- 
mation is essential for any definitive assessment of the importance of ‘generic 
degree’. Gaus et al. (1976) included the latter plan as one of eight PGPs in their 
study of Medicaid recipients. Its utilization rate (basis admissions), at 49 per cent 
less than its control group, was actually at the low end of the 44-82 per cent 
differentials reported in favour of the eight plans. While one study of a restricted 
segment of the population that provided no diagnosis-specific information is not 
sufficient evidence on which to base any conclusions about the ‘representative- 
ness’ of our cost savings estimates, it certainly does not make one want to 
increase those estimates. 

What that single piece of evidence does highlight is the general lack of 
information about the effect on expenditures of ‘generic PGPs’ in Canada. Only 
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with further controlled experiments will it be possible to refine the estimates 
developed here. In Ontario, where there is universal health insurance, and where 
each resident is free to choose providers, a special effort would be necessary to 
ensure that the essential characteristics of the generic plan were incorporated 
into any such trials. But the dearth of information about the potential hospital- 
related cost savings inherent in PGPs/CHCs suggests that such experiments are of 
paramount importance. 

The analysis in this study sheds little light on the second question, i.e. the 
impact of a widespread CHC program under Ontario’s current organization and 
financing arrangements. Because of the freedom of patients to ‘shop’ for provid- 
ers, it is likely that cost savings (if any) would be significantly less than the 
conservative estimates offered above. That serves to re-emphasize the need to 
experiment with the CHC/PGP concept in Canada and, if the results suggest 
significant cost savings, to develop ways in which to better accommodate 
widespread implementation of this delivery system. 

As for the third question, even if savings caused by a reduction in hospital 
utilization are no more than 5 per cent and ambulatory care for other patients is 
approximately unchanged, the total savings in health care costs froma complete 
shift to CHCs will be crucially dependent on the providers’ incomes. The relation- 
ship between aggregate physician salaries and other CHC expenses on the one 
hand, and the sum of all ambulatory services for CHC subscribers weighted by 
their fees on the other, may be much more illuminating than an analysis that 
concentrates, as this one has, primarily on hospital care.* But that is another 
study. In short, information such as that derived in this analysis is a necessary 
part of any overall examination of the cost implications of CHC and PGPs. It may 
or may not be the most important and, as such, is an insufficient basis from 
which to condone or condemn the CHC concept for Canada. 


A SHORT SUMMARY 


This project set out to quantify in dollar terms the reductions in hospital util- 
ization reported by prepaid group practices and community health centres in 
the United States and Canada. Along the way the literature that has reported 
that evidence was reviewed in detail and a behavioural analysis was undertaken 
to assess the validity of extrapolating those results. 

The conversion of utilization evidence to estimates of cost savings involved 
the articulation, estimation, and application of a behavioural hospital cost 


4 McPhee (1973) took a slightly different approach, in comparing actual payments to CHCs with 
the sum of sources of cost savings. 
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model. Cost equations explaining variation across hospitals in average inpatient 
cost per separation and per day were estimated, using data from 182 Ontario 
public general hospitals for the period 1969-74. 

These estimated cost equations were then used as a simulation model in 
Chapter 5 to produce diagnosis-specific marginal costs per separation and per 
day for 237 diagnostic categories. The method entailed changing the case load of 
one diagnostic category and one hospital at a time, working through the 
implications for average costs to derive marginal costs, and then aggregating 
first across hospitals and then over time. The ordinal ranking of case costs in 
general seemed reasonable, and the results suggested marginal costs that were 
approximately 75 per cent of average costs. 

These marginal costs were forced through varying degrees of aggregation in 
Chapter 6, where they were combined with diagnostically disaggregated hospital 
utilization data from a small segment of the CHC/PGP literature. The results 
were summarized earlier in this chapter. The estimating potential savings in 
hospital and health-care costs was fraught with data problems, it did not 
produce a consensus as to the likely magnitude of such savings, and it was 
dependent on a number of assumptions where information was not avail- 
able. But whereas the hospital utilization studies showed that CHC/ PGP members 
use at least 20 per cent less hospitalization, the potential net expenditure savings, 
under a variety of generous assumptions, appear to be no more than 5 per cent of 
total health care expenditures, or 8 per cent of hospital expenditures. 


SOME FINAL THOUGHTS AND QUALIFICATIONS 


Perhaps the most obvious conclusion one could draw from the past two chapters 
is not so much a conclusion as the restatement of acommon malady. The lack of 
consistent, mergeable data sets has, as with so much economic (and particularly 
health-related economic) research, made the analytics excessively cumbersome. 
Establishing diagnostic equivalents where no such equivalents exist or were 
meant to exist is at best a hazardous occupation, particularly for a non-clinician. 
For this particular study much of our diagnostic detail was wasted except for 
linkage with the Saskatchewan utilization data, which had problems of their 
own. To make full use of the relative marginal costs would require equally 
disaggregated utilization data. 

On a more positive note, the analysis does provide some insight into the 
relative costliness of hospital treatment by diagnosis and into the potential of 
alternative primary care facilities to reduce hospital expenditures through 
reduced admissions or length of stay. The reader may be troubled by our 
application of Ontario hospital diagnostic costs to, for example, New York 
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discharge or admission statistics. But our interest here is in the likely results of 
establishing community health centres (or similar clinic settings) in Ontario. 
Thus, the results represent expenditure differentials on hospital care if the 
Ontario population had the same need for hospitalization as the groups from 
which utilization data were drawn. This is not to suggest, of course, that further 
research comparing case complexities and case mixes for various other Cana- 
dian and American jurisdictions would not be both timely and interesting. But 
lack of such data does not seriously compromise these results for the question 
addressed in this study. 

A number of qualifications ought also to be mentioned. The results of this 
analysis are only as reliable as the principal diagnoses recorded on the separa- 
tion forms and saved on the tapes that were used to derive case complexities. 
There are, it seems inevitably, problems of time, cost, and reconciliation in 
working with data sets of this size. In some instances, for example, total 
separation figures for a given hospital reported in HS—1 and HS—? returns did not 
coincide with the sum of discharges recorded on that hospital’s discharge tapes. 
Tracking down the source of such discrepancies takes time and is rarely cost- 
effective given the stages of aggregation the discharge data went through in this 
analysis. It was noted earlier that full use was not made of the wealth of detail 
embodied in the 237-element marginal cost vectors. It is a sobering experience to 
take those data and apply them to thirteen categories as in the case of the Sault 
Ste Marie study. But the results of that linkage were quite consistent with those 
derived from linking the marginal costs with 188 categories from the Saskatche- 
wan data. And there are many other uses for the type of information generated 
in the analysis of Chapters 3, 4 and S. 

One of the methodological complaints heard most often in the health eco- 
nomics literature is lack of a representative measure of output for the hospital 
sector. Days stay or cases have well known maladies but continue to be used with 
varying degrees of standardization. Marginal costs of the type derived in this 
study provide the scope for weighting such output proxies when diagnosis- 
specific case mix information is available. By weighting cases or days with their 
relative costs, one could compute output measures that would explicitly take 
into account the fact that all hospitals do not treat similar case mixes and that 
cases are not all alike in any particular hospital. This would appear to offer a 
significant improvement over the crude rates and is consistent with Feldstein’s 
(1967) earlier efforts in that direction. The cost analysis itself provides a means 
for identifying aberrant hospitals—those with large residuals. Such residuals 
might arise from mis-specification of the cost equations or from the existence in 
a particular hospital of causal factors not captured within the explanatory 
variables and not appropriate within the model. If one is satisfied that the 
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underlying model is reasonable, the estimated equations can be used to identify 
hospitals whose costs are affected by factors of the second type. An audit process 
in which such factors are pinned down could then be implemented. 

Finally, two recent pieces of literature could conceivably have been improved 
or expanded through the use of case costs as derived in this study. Denton and 
Spencer (1975) use hospital days stay in their calculation of age-specific per 
capita hospital costs. Clearly, using diagnosis-specific cost figures as weights for 
those hospital days would represent a methodological improvement. The diag- 
nostic breakdown used here to derive case complexities is adaptable to any 
desired degree of age-sex diagnostic specificity, subject to small sample prob- 
lems noted earlier. Thus, it would be possible to compute case costs on an age- 
and sex-specific basis. Manga (1978) was prevented from extending his analysis 
of the Ontario population’s use of medical care to hospitals because of a lack of 
measures to be applied to that population’s hospital utilization. The marginal 
costs derived in this study are now being applied to that extension (Barer and 
Manga 1978). But perhaps the most sorely needed extension to this study would 
be the application of the marginal cost estimates to utilization data from PGPs 
with large enough enrolment to provide diagnosis-specific data that would fully 
use the wealth of information in those estimates. 

For advocates of CHCs, and this author includes himself among them, the 
results of this study will undoubtedly induce a little hand-wringing. The effect on 
expenditures of CHCs seems potentially ‘underwhelming.’ The results suggest 
that caution should be exercised by those advocating further widespread 
changes in practice mode from private to CHC, particularly in the current 
Ontario situation. This is not to say that savings would be negligible, since 5 per 
cent of a large number is itself a large number; nor do we wish to imply that a 
reduction in unnecessary hospitalization is undesirable. Furthermore, there may 
be other sources of cost-cutting for CHCs, but those must be identified clearly 
through future research and experiment before the basis for advocating CHCs on 
a broader scale can become primarily financial. If the opportunity to reduce 
excess and possibly harmful hospitalization is inherent in the financing and 
organization of generic PGPs/ CHCs, and if such a reduction is the main goal of 
governments, then by all means let us proceed. But if the reduction in hospital 
use is a ‘derived desire’ motivated primarily by budgetary constraints and 
emotional claims of runaway health care costs, then the evidence here suggests 
that the reduction in expenditures through this particular policy may be little 
more than political whimsy in the long run. Certainly problems such as roster- 
definition must be resolved before anyone should expect much effect from 
additional CHCs in Ontario. One could envision a situation in which all physi- 
clans were practising in CHCs at salaries below their present average incomes, 
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and it is quite likely that there would be net savings in health care costs. But the 
success of any health care policy is at least partially dependent on the endorse- 
ment of, or at least the lack of overt opposition from, the medical profession. 
Offering all doctors $35,000 a year and putting them in CHCs is not likely to 
endear those responsible for policy in this province to the doctors or to promote 
high-quality care. But it will save money! 
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APPENDIX A 


Construction of variables 


This appendix contains a detailed description of the construction of the varia- 
bles in Table 5 (Chapter 3). Data sources are described in the text of Chapter 3. 
The dependent variables, CASEX, CASEXD, DAYEX, and DAYEXD are considered 
first, followed by all independent variables used in the estimation process 
described in Chapter 4. 


CASEX, CASEXD 


CASEX is formally defined as inpatient cost per hospital separation. Its forma- 
tion is dependent on an estimate of total expenditure on inpatient care, which is 
then divided by total separations for the particular year and hospital. The 
following description of that estimation process borrows heavily from Barer and 
Evans (1980). 

Recall that our measures of output dictate an interest only in inpatient 
activities, so that total expenditure figures tend to be misleading (upward- 
biased) for a hospital in which activities other than inpatient care take place. 
Particularly susceptible will be teaching hospitals, hospitals with emergency or 
outpatient departments, and hospitals in which any significant amount of 
research is done. Variation across hospitals in depreciation, interest payments, 
and related non-departmental expenses further complicates the issue. Construc- 
tion costs themselves pose no problem, since they are not recorded as part of 
operating (or total hospital) expenditures in our data, and we do not wish to 
include them. There is no reason to suppose that they will affect inpatient cost 
per case. The hospitals being considered are not-for-profit enterprises; they 
receive funds for replacement of equipment, construction, and renovation from 
a third party, and thus feel no obligation (i.e. to shareholders) to try to recapture 
capital costs by cutting costs elsewhere or raising their ‘prices.’ For that reason 
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we can assume that capital expenditures will have no effect on operating 
expenditures and will therefore not influence per-unit inpatient costs. The 
intent, then, is to estimate a numerator for the dependent variable that will 
represent the same mix of activities for each unit of observation (i.e. for each 
hospital), the mix being composed of the goods and services used for inpatient 
care only. 

The HS-2 form on which each hospital reports its annual expenditures per- 
mits a subdivision of total operating expenditures (TOTEX) into four parts: gross 
salaries and wages (GSW), medical and surgical supplies and other supplies and 
expenses (MSSOE),’ drugs, and food. Each department’s expenses are similarly 
divided so that one could, for example, determine for any hospital the expenses 
on GSW for the laboratory in 1971. To estimate the inpatient expense for each 
department and expense category, it was necessary to derive a set of algorithms 
for calculating the non-inpatient care share of total expenditure in each cell of 
this two-dimensional matrix (departments X expense categories). For example, 
the GSW component of laboratory expenses could not be wholly allocated to 
inpatient care, since those facilities are to be shared by admitted and ambulatory 
patients. In such cases the non-inpatient share of wages and salaries was esti- 
mated on a pro rata basis using the inpatient/non-inpatient distribution of 
department utilization.” Certain departments were deemed to be exclusively 
concerned with non-inpatient care: education and research, ambulance service, 
and organized outpatient and emergency departments. The radiology, electro- 
cardiography, electroencephalography, and nuclear medicine departments 
required prorated allocations of each pertinent expense category similar to that 
for the laboratory. 

Once the non-inpatient share of expenses in each expense category and 
department was deleted from the ‘cell’ total, the remaining figure was an esti- 
mate of inpatient expense plus administrative costs. The method of estimating 
the share of administrative costs allocable to inpatient care is illustrated again 
for the GSW category. By aggregating the inpatient and administration GSW 
figures across departments, we derived an estimate of total inpatient wages and 
salaries plus all administrative wages and salaries (IPADSW). The adminis- 
trative component was so defined as to incorporate the share of diagnostic 


| Included in the ‘other’ category are such items as employee benefits, laundry, linen and house- 
keeping, plant maintenance, and depreciation. 

2 Again using the laboratory as an example, the ratio of non-inpatient laboratory units pro- 
cessed by the hospital to total laboratory units processed by the hospital was applied to Gsw 
for the laboratory. Total non-inpatient laboratory units was defined as the sum of laboratory 
units processed for outpatients and for patients of other facilities that referred their laboratory 
work to that particular hospital. 


Construction of variables 171 


radiology and laboratory services for which the beneficiaries were hospital staff. 
In effect, the patient determined the allocation of the wage costs of care: services 
to staff were charged to administration, and the remaining services in those two 
departments were allocated between inpatient and ambulatory cost categories. 
Administrative wages and salaries (ADMSW), as defined here, were subtracted 
from IPADSW to yield IPSW1. The inpatient share of ADMSW was then added 
according to the following formula to yield IPSW — total inpatient wages and 
salaries: 


IPSW = IPSWI + [IPTOT/(TOTEX-ADMIN)]* ADMSw, 


where ADMIN is total costs of administration and IPTOTis total inpatient costs of 
all four expense categories excluding the administrative cost categories.’ A 
similar procedure was followed for MSSOE.* 

The result of this process was an estimate of total inpatient operating expendi- 
ture (IPEXP), and CASEX follows as CASEX = IPEXP/SEPNS, where SEPNS is 
total separations from a hospital during the year in question and is recorded on 
the HS-1I tapes. 

Since the estimation of this model is done ona cross-section of 182 hospitals 
over six years, some adjustment for price variation over time is necessary. This 
adjustment, like the adjustments for activity and case mix, may take the form of 
right-side standardization or left-side deflation. Barer and Evans (1980) describe 
the problems and implicit consequences of each method, and the method 
described in that paper for constructing a deflator for the hospital sector is 
adopted here. A summary of the pertinent sections from Barer and Evans (1980) 
is found in Appendix C. Briefly, the deflator is the reciprocal of a Paasche index 
and is constructed using input price indices for the four components of hospital 


3 As Barer and Evans (1980) point out, an alternative to using the ratio of total inpatient costs 
(other than administration) to total costs (other than administration) for allocating ADMSw is 
to apply 1pswi/GSW-ADMSW). This ratio represents the share of non-administrative salaries 
and wages ‘consumed’ by inpatient care, whereas the allocation of ADMSW by the method 
adopted here depends on the share of total hospital non-administrative operating costs that 
inpatient care commands. The assumption implicit in this choice is that the administration 
input distribution is more likely to be determined by the relative expenditure shares of alterna- 
tive hospital activities. It might also be noted that 1pTOT is the sum of 1PSw; and the compara- 
ble variables for the other three expense categories. The computation of those variables must, 
then, operationally precede the derivation of Ipsw. 

Food was treated as being solely for the use of inpatients and was not subjected to any such 
allocation, and inpatient drug expenses were estimated by eliminating from total drug expen- 
diture all drug costs from the emergency, ambulance, special research, and outpatient depart- 
ments as well as any other ambulatory clinics. In effect, then, the allocation process was 
necessary Only for the Gswand MSSOE categories. 
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expenditure described above: gross salaries and wages, medical and surgical 
supplies and other expenses, drugs, and food, each weighted by its relative share 
of total hospital expenditures. CASEXD is then inpatient cost per case expressed 
in 1969 dollars: this is one of the two endogenous variables in the time- 
series/ cross-section estimation described in Chapter 4. All marginal cost esti- 
mates emerging in later chapters are also expressed in 1969 dollars. 


DAYEX, DAYEXD 


These variables are the per-day counterparts of the CASEX variables. DAYEX is 
defined as inpatient cost per hospital day. Inpatient costs are estimated as 
described above, and total days stay (DAYS), obtained from the HS-1 returns, is 
defined as patient days for adults, children, and newborns. DAYEXD is derived 
like CASEXD. 


B/C, B?/C 


The B/C variable, the inverse of Evans and Walker’s (1972) case flow rate 
variable (CFR), is straightforward. The number of beds B was taken from the 
HS-1 tapes, as rated bed capacity on 31 December of each year. Total cases C is 
identical to separations SEPNS. Squaring a hospital’s rated bed capacity leads to 
construction of the B’/C variable. 


B/D, B’/D 


Again, these are the per-day equivalents of the immediately preceding variables 
and are constructed in exactly the same way with DAYS substituted for SEPNS. 


EDRAT; DEPRAT,OUTXPR 


These variables are grouped together because of the similarity in their construc- 
tion and purpose. Each is a measure of the proportion of TOTEX (total operating 
expenditures) allocated to its particular function. Their inclusion in the model, 
discussed in Chapter 3, is intended as a test of the indirect effect of each of the 
three expenditure categories on inpatient unit costs, where inpatient costs have 
been purged of these three items. 


5 There is a difference between total days stay (DAYS), which is used in the construction of 
DAYEX, and separated days stay (SDS), which is the sum of the lengths of stay for all cases 
separated from the hospital ina given year, and’ which is used to compute ALS. Only coinciden- 
tally will DAys and sps be identical, but they are usually close estimates of each other. 
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EDRAT then is defined as total education expenditure divided by TOTEX. 
Included in the numerator are all expenses from both nursing and medical 
education departments. 

DEPRAT is the non-departmental share of TOTEX, by which is meant that 
share of expenses not obviously allocable to a standard hospital department. Its 
numerator is composed of interest on loans, depreciation on land improvement 
and buildings, service equipment and major equipment, and rental expenses. 

OUTXPR, the outpatient share of TOTEX, represents the segment of the 
hospital operation that is devoted to the treatment of ambulatory patients. The 
numerator consists of total expenditures for the organized outpatient and 
emergency departments, ambulance service and special clinics; the outpatient 
share of salaries and wages for the laboratory, ECG, EEG, nuclear medicine, and 
radiology departments; and medical, surgical, and drug supplies for the strictly 
outpatient departments. 


BilOs Re 


Differences across hospitals in the age and sex composition of inpatients could 
cause unit costs to vary. But it is not clear to what extent this variation will be 
captured indirectly by case complexity and average length of stay variables and 
whether there is an independent direct link. The inclusion of the age-sex factor 
scores allows that question to be addressed. 

The first stage in constructing age-sex standardization variables was to subdi- 
vide the inpatient separations into an age-sex grid based on age at date of 
admission. This matrix contained forty-four columns (one row per hospital) 
representing 5-year age groupings for each sex. The oldest group were 95+ 
years, and at the other end of the chronological scale there were separate 
columns for newborns, under one month, and one month to four years, again 
for each sex. 

The resulting age-sex matrices (one per year) were standardized by convert- 
ing the elements of each row (hospital) into hospital-specific case-load propor- 
tions. Thus, Aj (i= 1... 182 hospitals, 7 = ~...44 age-sex categories), the number 
of discharges in hospital i of age-sex category j was converted to Nj. 


44 44 
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A factor analysis of the forty-four standardized case proportion vectors was 
then used to derive age-sex factor scores. Factors were derived by the principal- 
components method and then rotated using the varimax procedure, and the 


174 Appendix A 


factor scores were computed through regression analysis.” These factor scores, 
which in effect represent the value of each factor for each hospital, were then 
used as independent variables in the cost analysis. 

In this particular application eight factors were found to constitute Just over 
80 per cent of the accumulated variance of the age-sex proportions. For that 
reason, eight factor scores were used in the estimations. The calculation of factor 
scores drew on the Statistical Package for Social Sciences (SPSS) (Nie et al. 
[973) 

An interpretation of the coefficients on the factor scores (which are reported 
in Chapter 4) is impossible unless one has some information about the loadings 
of the original standardized variables on the eight retained factors. That infor- 
mation may be obtained from the rotated factor matrix. This matrix forms part 
of the output from the SPSS program. The matrices for each year are not 
reproduced here, but the pertinent data may be obtained from the author. For 
each original variable, the square of any value in the rotated factor matrix row 
designated to that variable represents the share of its variance captured by that 
column’s factor. Thus, for 1974, the entry in the rotated matrix in the variable | 
row and factor 2 column was 0.865. Variable | was the proportion of case load 
composed of males aged one month to four years. Then 75 per cent of the 
variance in that proportion across hospitals is captured by factor 2. We can say 
then that factor 2 represents the proportion of males in that group. It turned out 
that the factor 2 column showed similarly high values for age-sex variables 
representative of males and females under the age of fifteen. This pattern was 
maintained for all six years of the analysis. Similarly, factor | seems to have 
loaded primarily on those age-sex categories representing the elderly (75+ years) 
of both sexes. Factor 5 represents women aged 45-64. The other factors either 
did not load strongly on any particular set of variables or did not load consist- 
ently on the same set of age-sex categories. For example, factor 3 represented 
men aged 50-74 in 1969, 1970, 1972, and 1973, but in 1971 and 1974 it showed 
higher values for the 20-49 male age group. Factor 4 seems to have comple- 
mented this pattern, representing men aged 20-44 in all years but 1971 and 1974, 


6 Anexcellent description of factor analysis is presented by Harman (1967). See, in particular, 
his explanation of principal components analysis (136-7), the varimax method of factor solu- 
tion (304-13), and the estimation method of computing factor scores (348-50). Also, see Nie et 
al. ( 1975, 482-5) for an interpretation of orthogonal factor rotation and a discussion of the 
varimax procedure, and Anderson (1958, 272-9) for a concise treatment of the correspon- 
dence between principal components and the eigenvectors for the covariance matrix based on 
the Nj; matrix. The corresponding eigenvalues represent the variance of each component, the 
eigenvalues decreasing in value with each successive component. This information can be 
used to determine the share of total age-sex variance captured by alternative numbers of 
factors. 
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when it took over for factor 3 on the 50-74 male age group. Factors 6 to 8 did not 
establish any strong or consistent patterns, but they were retained so as to ensure 
that 80 per cent of the variance in the age-sex proportions was incorporated into 
the model. 


WAGE, SERV 


These variables were intended to capture the relative cost of the mix of labour 
inputs across hospitals. Hospital support personnel (non-medica] staff) were 
divided into eight categories: |) nursing administration, 2) short-term and long- 
term units for adults and children, 3) other nursing care, 4) library administra- 
tion, 5) general administration, 6) laboratory, 7) diagnostic and therapeutic 
radiology, and 8) other special services. Data pertaining to total hours of work 
for each sector and the total wage bill allocated to each sector were obtained 
from the HS-1 and HS-2 tapes. The following notation is used in the construction 
of these two variables: Wj is the average wage in sector i(i= 1... ,8, above) and 
hospital j(7= 1, ... 182); Hj; is the number of labour hours in sector i, hospital j.’ 
This basic notation gives rise to the following derivative variables: 


ia 2 Wy Hy = hospital 7 wage bill 

B; = 2W;H,; = total provincial sector i wage bill 

ls lace SH = total hospital 7 hours 

td aes LH; = total provincial sector i hours 

H = DSH, = total provincial hours 

W, = B,/ H = provincial average sector i wage rate 

W, = deh /H, = average wage rate, hospital 7 

H, aati eel = sector 7 proportion of total provincial hours 
hoo A, |; = sector 7 proportion of total hospital 7 hours. 


Obviously, one could use W; as a wage level indicator for each hospital and 
include it as an independent variable in the average cost equation. Ideally 
however we would like to obtain additional information from the available data. 


7 No explicit account is taken of possible skill differences across hours within a sector. 
Although the service data contained in the HS-! returns give a breakdown by department of 
paid hours for various personnel classifications (graduate nurses, orderlies, etc.), the financial 
data from the HS-2 returns do not do so, and any finer disaggregation of sectors into person- 
nel categories is therefore not possible using this data source. 
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In particular it would be useful to differentiate the wage level and service mix 
effects that jointly determine hospital variation in W;. This was achieved by 
constructing two variables: 

_SERV: an indicator of the relative cost of a hospital’s personnel (service) mix. 
A value greater than | means that the hospital in question employs personnel 
in a more costly combination than the provincial average (i.e. that the hospital 
employs more ‘high wage’ personnel than average). 

~ WAGE: an indicator of the extent to which hospital / is a relatively high-wage 
hospital. 


If hospital 7 has a relatively expensive personnel mix as defined here, we 
would expect that the wage bill for that hospital would be greater than a 
hypothetical wage bill constructed by using hospital / wage rates but provincial 
personnel-mix proportions. Thus, 


This measure will be upward-biased for any hospital having one or more sectors 
in which it employs no one, because the denominator is constructed from 
provincial skill proportions but individual hospital sector wage rates. To correct 
this, H; was computed as 


H, = H;|(2H; + IND;) 
l 


where IND; = lif WiF 0, and IND; = Oif Wi = 0. 


Thus, if Wy = O, the i” sector hours were excluded in computing provincial 
proportions. 

If hospital j pays relatively high wages, this would show up in a Measure using 
as numerator hospital j’s wage bill and as denominator the provincial personnel 
category wage levels weighted by hospital j’s personnel mix. Thus, 


WAGE; = B)/ EWylly = W;/ 2W,PTH, 


In this case, there are no zero-value complications because provincial wage 
levels are used in the denominator. 
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ALS 


The average length of stay variable needs little explanation. ‘Ihe HS-1] returns 
report total hospital days of all separations froma hospital ina given year (SDS). 
This was divided by total inpatient separations to derive ALS = SDS/SEPNS. 


occ’ 


A hospital’s occupancy rate is formally defined as the ratio of patient days 
(DAYS) to total available bed days.’ Thus, 


OCC DAYS /(309 XB), 
CMPXCI, CMPADJ 


The development of CMPXCI is based on Theil (1967, 1971) and Evans and 
Walker (1972). This description is taken to a large extent from Barer (1977) and 
Barer and Manga (1978).’° 

The discussion in Chapter 3 of methods of case-mix standardization pointed 
out that the number of distinct variables necessary for that standardization 
could be minimized by constructing a hospital complexity measure that was a 
weighted average of case complexities. (See Barer (1981) for a review of methods 
of standardizing, and Klastorin and Watts (1980) for a discussion of the implicit 
assumptions in this type of construction.) The CMPXCI variable is exactly that:a 
weighted sum of the (standardized) complexities of cases treated in the hospital, 
the weights being the proportions of total hospital case load contained in each 
diagnostic category. The method of devising the case complexities is an applica- 
tion of information theory. 

The data on which both the case and hospital complexities are based were 
obtained from hospital discharge forms. Included on those forms is information 
about the hospital from which each patient was discharged and the principal 
diagnosis. This source of data makes available the distribution of separations by 
hospital and by diagnosis. The main premise underlying the information theory 


8 While this variable does not appear in either equation (5) or (6) of the model specified in 
Chapter 3, it is used at later stages of the analysis for reasons outlined in Chapter 4. 

9 Occupancy rate is not, as Evans and Walker (1972) suggest, linked exactly to CFR(C/ B) and 
ALS by the relationship of CFR = (3.65 x occ)/ ALS, since oCCis a function of DAYS while ALS is 
a function of sps. Only if DAYs= spDs will that relationship hold, although it is a useful and 
usually close approximation. 

10 Other references describing the use of information theory in the context of hospital complexi- 

ty/speciaiization measures are Walker (1976), Horn and Schumacher (1979), and Schum- 
acher et al. (1979). 
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complexity construct is that the more even the distribution of a particular case 
type across provincial hospitals, the lower its complexity. At the extreme, a 
diagnostic category with cases treated in only one hospital would be posited to 
be very complex. 

Consider an event, say the admission of a particular patient to a hospital, to 
which we are able to assign a prior expectation or probability p. For example, if 
a patient requires hospitalization but no further information is available other 
than the number of hospitals (V) in the province, our best guess might be that 
that patient has a |/ N chance of entering hospital 7, so that p=1/ N. Suppose 
now that we are told that the patient has entered a particular hospital. What is 
the information gain implicit in that message? The magnitude of that gain will 
obviously depend on the prior value of p. If there had been only one hospital in 
the province, there would be no increase in our information after the patient was 
admitted. The larger the set of hospitals, the greater the information gain will be. 
So if p is initially close to | for a given patient and hospital, and the patient 
ultimately enters that hospital, the marginal change in information is small. It 
follows that to measure the information received from a message in terms of the 
original probability p of an event occurring we would need a decreasing function 
of p (Theil 1971). The logarithm of the reciprocal of the probability is commonly 
used because of its additivity for independent events (Theil 1967, 4). Following 
Theil (1967, 1971) and Evans and Walker (1972), we let h, the ‘information gain’ 
function, take the everywhere-decreasing, additive form: 


eal 
hp) = In(z)° 
Given the prior probability p, the expected information gain is straightforward: 


EG = p*A(p) + (1-pyhU-p) 
= p:In(1/p) + (1-py In(/(1-p)), 


where (1-p) refers, of course, to the probability of the complementary event 
occurring. 


11 The property of additivity is illustrated simply for two independent events with probabilities 
p. and po. The information content of a message indicating that both events have occurred 


would be 
UO Di de gE ea liaia calf Dae cel) 
= —[In(p,) + In@,)| 
= In + +in + 


1 2 
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If this framework is extended to the more general case of N mutually 
exclusive events, one of which must occur, so that 


N 
»2 pals 
i=] 


then the expected information embodied in the message indicating occurrence 
of one of those events is 


N N 
EG = ak Dih(p;) = a p; In(1/p,). 
Le L= 


So far the discussion has dealt exclusively with prior probabilities and with 
messages conveying information on the actual incidence of events. Let us now 
consider messages of a slightly different nature which transmit information on 
posterior (or altered) probabilities. Returning to the example of one event with 
prior probability p, let us assume we receive a message indicating an altered 
probability of occurrence gq for that event. (Obviously the earlier example, in 
which the event did occur, is just one possibility in this ‘message space’, where 
q = 1.) What is the information gain from this type of message? If the event we 
are considering ultimately occurs, the information gain was defined as In(1/p). 
We have now received an updated probability g of that event occurring. If the 
event occurs, the information gain from the actual occurrence message will now 
be /n(1/q). Therefore the information gained (or lost) through receipt of the 
intermediate message is represented by the difference in these two values, 


A(p) — h(q) = In(/p) — In(1/ gq) = in(q/p). 


Note that there is an actual information gain from knowing the revised probabil- 
ity only if a subsequent message conveys further information regarding occur- 
rence of an event. But the expected information content of the message 
conveying the new probability g is 


EG = q' In(q/p) + (1-q) In{(1-q)/p]. 


Extending this to N mutually exclusive events, for which we receive posterior 
probabilities gj, gives us 


EG = Xqi In(qi/ Pi). 


Now, in the context of hospital case load distribution we introduce the 
following notation: 
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py = cy/ Cis"? 


where cj is the number of cases of type jin hospital i, and C; is the total cases in 
hospital i. Then the pj will form the weights to be used in computing hospital 
complexities by aggregating across case complexities. In addition let 


qi = ca] G; 


where C; is the total cases of type j in the province; and 
0; = GC, 


where Cis the total provincial hospital separations in a given year. One of the NV 
hospitals in Ontario must discharge each case. Then the NV mutually exclusive 
events are simply the possibilities of a particular case being a separation from 
each of the N hospitals (assuming, of course, that we do not know where the 
patient lives, the disease, or the admitting hospital). 

If the prior probability of a case of type j being a separation from the ith 
hospital is assumed to be 1/N, i.e. if there is no reason to favour one hospital 
over another (the only available information being the number of hospitals), and 
if the posterior probability is based on the qj’s, the actual distribution of case 
type j discharges across Ontario hospitals, then the expected information gain 
from calculating the qj’s 1s 


EG Zi In(Nq;;)- 

But how does all this relate to case complexity? The linkage is based on the 
assumed correlation between the magnitude of an information gain and the 
complexity of a particular type of case. First ‘we hypothesize that complex cases 
tend to be handled in a few hospitals with more extensive facilities and more 
specialized staff, while relatively straightforward cases tend to be distributed 
more evenly over the hospital system.” We have seen that the magnitude of any 


12 This p; should not be confused with the p and p; notation used in the immediately preceding 
discussion. They are not related in any way. A similar caveat applies to qj in the following 
discussion. 

13. Evans and Walker (1972, 399). See also their footnote 4 on that page for an alternative 
hypothesis that suggests that the process of admission may be likened to a queuing process in 
which cases are admitted in order of severity and place in the queue. By that hypothesis 
hospitals with fewer beds would be expected to handle the most complex cases first, and the 
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information gained from new feedback depends on the magnitude of deviation 
from the expected message. As an extreme example, if we expect I'/ N cases of 
type j to be treated in each hospital, but find later that only one hospital in the 
province treats this kind of case (qj; = 0 for every hospital except one), the. 
expected information gain from that new information is relatively large. The 
value of EG; for that case type will be relatively high, which is synonymous with 
what we regard as a complex diagnostic category. Thus we postulate a direct 
relationship between the hypothesized complexity concept and the probability 
distributions based on the qj and 1/ N. The larger the expected information gain 
(or equivalently the more concentrated the posterior case distribution), the more 
complex we believe the diagnostic category to be. The M vectors (for the M 
diagnostic categories) representing the distribution of each category across 
provincial hospitals are reduced in this manner toa scalar denoted by EG;, for the 
jth diagnostic category and prior probabilities 1/ N. 
The derivation of CMPXCI for each hospital requires two further steps. So as 

to have average case complexity equal to 1.0, we standardize the EG;’s by setting 


Hane Steer: 


It follows from the previous discussion that CMPXCI for the ith hospital is then 
CMPXC]; = ZH; + pz. 
ta 


It was noted earlier that a variable number of hospitals, ranging from 209 in 
1971 and 1973, to 212 in 1969 and 1972, formed the data base for computing the 
case complexities. These samples are larger than the set of 182 hospitals retained 
for the cost analysis because the conceptual basis of the case complexity develop- 
ment requires use of the distribution of separations across all acute-care public 
general hospitals in the province in any year. Hospital complexities were calcu- 
lated only for the 182 hospitals. 

Primary diagnosis is recorded on the 106-D discharge forms according to the 
Ontario Broad Code (OBC) classification. This classification aggregates the 
ICDA-8 into 260 categories. Appendix D lists the broad codes and the ICDA-8 
codes represented in each category. Using the discharge tapes, a ‘C matrix’ 


less complex would remain backlogged. The result would be a more even provincial distribu- 
tion of complex cases, which would yield, by our methodology, low case complexities. Evans 
and Walker’s empirical results tend to refute this alternative hypothesis, as do our case com- 
plexities, since those cases that one might expect to have relatively high complexity ratings do 
in fact bear out those expectations in most instances (Appendix D). 
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consisting of cj entries (cases of type j in hospital 7) was compiled for each year. 
In 1973, for example, the dimension of the C matrix was 209 by 260, and the 
entry in the (i,/) cell indicated total cases of OBC type / discharged from hospital i. 
Because of the construction of H; the measure becomes unreliable if C; is very 
small.'* Twenty-three OBC categories did not have enough cases in one or more 
years, necessitating an aggregation up to 237 categories. The categories so 
aggregated, and the OBCs with which they were grouped, are listed in Table D.1. 

The computation of case complexities just described was applied to this 
adjusted C matrix, resulting in a vector of Hj values. (The six-year means for 
each of the 237 diagnostic categories are also reported in Appendix D.) By 
inserting these values in the CMPXCI equation above, hospital complexities were 
computed. 

For time series analysis, however, it is not enough to use the CMPXCI variable 
directly in the estimation procedure; to do so will lead to biased estimates of the 
effect of CMPXCI variance on variance in CASEXD and DAYEXD. Recall that the 
case complexities (H;) were standardized to impose a mean value of 1.0 in each 
year. But there may be a shift over time in provincial case-mix proportions. Such 
a shift ought to be incorporated in hospital complexities yet would not be 
because of the yearly EG; standardization. We would like the hospital complexity 
measures to capture not only case-mix dispersion within a given year but also 
shifts over time in provincial case mix. To incorporate this temporal effect, an 
adjusted case complexity variable CMPADJ was constructed from a base year 
vector of Hs. 

The choice of a base year for the case complexities proved to be inconsequen- 
tial because these measures scarcely varied with time. The stability of the Hj values 
is illustrated in Table A.1, which reports correlations of the case complex- 
ity vectors over time. It is clear that the relative complexity of diagnostic 
categories was virtually unchanged over the six-year period. It was not surpris- 
ing then that the values of an aggregated yearly provincial complexity measure, 
defined as 3;C)H;/ C, did not vary substantially with choice of base year. The 
effect of adopting two alternative years’ Hj values is illustrated in Table A.2. 

Since the hospital complexity measure for a given year depends directly on 
the dispersion of cases (and thus on case complexities) in that year, a comparison 
of CMPXCI values over time, for a given hospital, will understate that hospital’s 


14 The details are not central to the argument here, but they relate to the link between the con- 
struction of EG;, and the concept of the entropy (Theil 1967, 26). Where C) << N, the maximum 
entropy in the distribution of cases of type j across N hospitals will be /nC,, rather than /nN. 
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TABLE A.1 


Correlation of case complexity (Hj;) vectors 


t 1969 1970 1974 [972 1973 1974 
1969 1.000 0.980 0.948 0.926 0.927 0.930 
1970 1.000 0.964 0.939 0.94] 0.944 
197] 1.000 0.964 0.963 0.959 
hone 1.000 0.984 0.976 
1973 1.000 O77, 
1974 1.000 


TABLE A.2 


Aggregated yearly case complexities ({;CiHj/C, + SCH j/ Cra) 


ees 


Using 1969 H; Using 1974 H; 
1969 0.94993 0.94729 
1970 0.97223 0.96899 
1971 0.98070 0.97928 
1972 0.98409 0.98182 
1973 0.99809 0.99648 
1974 1.0000 1.0000 


ees 


shift in complexity by an amount shown by the figures in Table A.2. For 
example, a hospital having a CMPXCI value of 0.96 in 1969 and the same value in 
1970 would appear to be unaltered in its case-mix complexity. However, using 
constant 1974 H;’s would probably have yielded figures in the order of 0.96 and 
0.982. Thus, even though the province as a whole tended towards a more 
complex mix of cases in 1970, as shown in Table A.2, yearly standardization 
around a mean of |.0 makes it impossible to include that trend in any hospital’s 
CMPXCI value. Only a hospital’s shift in case mix vis-a-vis the provincial mix for 
that year (1970) is captured, to the exclusion of changes in the relationship 
between its proportions and the provincial 1969 proportions. In the example 
chosen here the fact that the provincial case-mix trend was towards more 
complex cases could eliminate evidence of a similar trend in any specific 
hospital. 

To account for this effect, the variable used in the econometric analysis 
described in Chapter 4 and Appendix E of this report is constructed by weighting 
each hospital CMPXCI value by the appropriate figure from Table A.2. Thus 


CMPADJis9 = CMPXCli9 * 0.94729 


for the ith hospital. 
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The correlation of CMPXCI vectors over time was quite high; the 1969 with 
1974 correlation of 0.864 was the lowest. 

Two alternative hospital complexity variables were constructed and tested. 
Each was found to be inferior to CMPXCI as an explanatory variable in equa- 
tions (5) and (6) of Chapter 3. Details of their construction are given in Appen- 
dix B. 


SPCLCl 


In a manner similar to that described for CMPXCI, the expected information 
concept may be used to develop a measure of the specialization of a hospital. By 
specialization is meant the degree to which a hospital concentrates on a rela- 
tively small share of the 237 OBCs during a given period. If we assume that small 
hospitals cannot usually handle as many different kinds of cases as large hospi- 
tals, we can hypothesize that smaller hospitals will, in general, be ‘more special- 
ized’ than their larger counterparts. Of course this does not imply that large 
hospitals cannot be highly specialized. In fact, the other instance where we 
would expect to find high specialization would be in hospitals that have been 
established deliberately to treat a few specified illnesses. This matter receives 
more attention in Chapter 4. 

In this instance we are interested in the diagnosis of a given discharge. The 
prior probability of any particular hospital separation being of diagnostic 
category j is assumed to be Q,, the provincial share of total discharges that are of 
type j. If we now get access to additional information — the hospital from which 
the patient was discharged - the posterior probability of that discharge being of. 
type j is pi. The expected information gain from learning the new probabilities, 
the p;, or equivalently from learning the deviation of each hospital from the 
provincial case distribution is represented by 


C2 ie he inp; / Q,). 


Thus, the greater the deviation of a hospital’s case-mix proportions from the 
provincial proportions, the larger the expected information gain and the greater 
the value of the hospital’s SPCLC! measure. As with the complexity measures, 
this variable is standardized so that 


SPCLCL*=  G:/ >G;F., 
1 


where P; = C;/C, hospital ’’s proportion of total provincial separations. 
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As with the complexity variable, two alternative measures of hospital speciali- 
zation were constructed and tested. They, too, are described in Appendix B. The 
SPCLCI variable proved superior to either alternative. 


APPENDIX B 


Alternative measures of hospital 
complexity and specialization 


An alternative hospital complexity construction also based in information 
theory was used by Evans and Walker (1972). It is similar to CMPXCI in all 
respects, with the exception of the prior probability. The p = 1/ N used in the 
CMPXCI variable was based on the premise that our only prior information was 
the number of hospitals in the province. Let us instead assume a little extra prior 
knowledge about the relative size of hospitals, specifically in the form p;= Pi, 
where P; = C;/C. Then the prior probability of a given case being discharged 
from the ith hospital is equal to the share of all patients in the province 
discharged from the ith hospital. In this case, EG2;= Xqjln(qj/ Pi), and the rest of 
the construction follows as before. This variable was substituted for CMPXCI in 
the early stages of the model estimation and was, independently of equation 
specification, always associated with lower t and R’ values. The inter-year 
correlation of this variable fell as low as 0.733 (1969 with 1974). This variable 
was dropped in favour of CMPXCI for the later stages of the estimation process. 

A third hospital complexity measure tried in the estimation process was 
similar to the previous two in that it was formed by aggregating case complexi- 
ties but different in that those case complexities were based on standard gamble 
rather than information theory. 

In a study for the Ontario government, Wolfson (1974) applied the von 
Neumann-Morgenstern utility framework to the question of determining rela- 
tive health state severities. The standard gamble technique was used to deter- 
mine indifference probabilities for each of 239 broad codes (OBCs). The 
indifference probabilities for fifty-nine benchmark diseases were determined 
through physician interviews in which the ‘physician-as-patient’ was asked what 
value of p would make him indifferent between the options of continuing to 
suffer from the given disease or taking a ‘certain-cure’ pill that would cause 
instant death (with a probability of p) or instant cure (1-p). The mean values of 
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TABLE B.1 


Correlation of cmMpxcw with other hospital complexity measures 


Year CMPXC | CMPXC2 
1969 0.6139 0.8244 
1970 0.6700 0.8591 
197] 0.6215 0.8040 
1972 0.6105 0.7801 
1973 0.5461 (27331 
1974 0.4922 0.6378 


a a ec 


responses from a (non-random) sample of general practitioners became ‘risk 
weights’, ranging from 0 to 1, for each of the fifty-nine benchmark disease states. 
Risk weights for the other 180 OBC categories were interpolated from those 
benchmarks. 

Since our 237 OBC categories were based on the full 260 classes, comparability 
of the two methods required the assigning of risk weights to the twenty-one 
codes excluded from Wolfson’s list. They were either mental disorders or trivial 
or ill-defined conditions that did not readily lend themselves to the indifference 
probability approach. Thus, OBCs 068-076 inclusive (mental disorders), 255 
(plastic surgery), 258 (immature newborn), and 260 (organ transplant donors) 
were arbitrarily assigned risk weights of 0.0. The remaining nine OBC codes (176, 
224, 225, 252-54, 256, 257, and 259) were assigned risk weights of 0.0001 (an 
approach approved by Alan Wolfson in personal communication, Accordingly 
we constructed new C matrices with twelve fewer columns for this segment of the 
analysis only. Each hospital’s weights (p,j’s) were then based on this reduced total 
case load. 

The hospital complexities (CMPXCW), derived by aggregating across the risk 
weights using the adjusted pj; as loadings proved to be stable over time (the 
1969/1974 correlation was 0.961), but correlations with CMPXC] ranged from 
0.49 to 0.67 over the six years. Perhaps not surprisingly, the CMPXCW variable 
explained less of the dependent variables’ variance than either CMPXCl or 
CMPXC2. The case complexities on which CMPXCW was based reflect the 
relative indesirability of disease states from a patient’s perspective rather than 
relative treatment complexities. As Table B.1 shows, these are not close to being 
perfectly correlated and one would expect unit cost variance to be a function 
more of treatment complexity than patient discomfort. 

In addition to the SPCLCI variable, Evans and Walker (1972) used two 
alternative measures of specialization, each based on a different prior hypothe- 
sis. The details will not be repeated here, but briefly SPCLC2 takes as its prior 
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distribution not the provincial proportions (Q)) but the proportions of the 
fictitious ‘average hospital’ (=pj/N). The development of SPCLC3 proceeds from 
a prior distribution of 1//, ‘beginning from the assumption that there are equal 
numbers of cases in each diagnostic class’ (Evans and Walker 1972, 402). 

These two measures were found to add less explanatory power and to be less 
significant in all cases than SPCLCI. 
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Deflation of CASEX and DAYEX 


It was noted in Appendix A that the deflation method ad opted to standardize for 
inter-temporal input price variation was taken from Barer and Evans (1980). 
Accordingly only the essentials will be reproduced here along with the results for 
our data set. 

The deflator was constructed from input prices and input expenditure shares. 
Since CASEX for any hospital in year ¢ is defined as inpatient expenditure in that 
year divided by separations in that year, deflation involved converting CASEX to 
CASEXD (year f inpatient expenditure valued in base year prices, divided by the 
same denominator). In other words, the numerator must be converted from 
xP,Q, to XPoQ;, where P and Q are price and quantity vectors respectively. This 
requires the division of CASEX by a Paasche index (Evans 1973, Appendix 1-2). 

The input categories adopted were identical to the four categories described 
in Appendix A in the context of the CASEX and DAYEX variable construction: 
personnel; medical, surgical and other supplies and expenses: drugs; and food. 
Recall that the derivation of those variables necessitated the isolation of the 
inpatient share of costs in each category. The input expenditure shares used in 
constructing the deflator were then shares of the estimated inpatient expenditure 
falling within each input class. Table C.1 shows the aggregated (182 hospital) 
shares for each year. The share of total inpatient costs claimed by wages and 
salaries was relatively constant during this six-year period. Both drugs and food 
declined in importance, and MSSOE gained a correspondingly greater expense 
share. What is particularly evident is the dominant role of wages and salaries in 
the cost of caring for inpatients. Given the service-intensive nature of this 
industry, however, these shares are not particularly Surprising. 

The input price indices also reported in Table C.1 were estimated or derived 
from a variety of sources. Statistics Canada does not yet report an industry 
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selling price index for medical and surgical supplies. For that reason we com- 
bined that category with other supplies and expenses. The Gross National 
Expenditure implicit price deflator (see Canadian Statistical Review 1970-5) was 
adopted as a proxy price index for this amalgam of inputs. The product group 
industry selling-price indices did provide price series for the food (less the alco- 
holic beverage component) and pharmaceutical input categories. 

Again, we relied on the HS-1 and HS-2 forms for the data needed for the 
construction of a hospital sector wage index. Total paid hours and total wage bill 
data are subdivided into eight inpatient-related service centres in the HS-1 and 
HS-2 forms: nursing administration, nursing care in short-term and long-term 
units for adults and children, other nursing care, medical records and library 
administration, laboratory, diagnostic radiology, therapeutic radiology, and 
other special services. If we denote the wage rate and total paid hours respec- 
tively for the ith centre by Wij, and Hj: for the jth hospital in year ¢, then the wage 
index (W1) is given by 


Hoe DE WH | EE Wye Hy (7= 1969), 


itself a Paasche index. 

Borrowing notation from Barer and Evans (1980), and recalling that we are 
employing four input categories, we let 

P,, = price level, category i, year ¢ (=I, ... ,4); 

Qi, = quantity, category /, year 1; 

Ej, = PiQiz = total inpatient expenditure, category /, year ¢; 

Pl = price index, category /, year f. 
Then the inpatient expenditure shares (ES) reported in Table C.1 are simply 


4 
ES anaadiaie ae 


Recalling that the Paasche index necessary for deflating current dollar expendi- 
tures is given by 


4 + 
PAL = 2 PyQi |! 2 Pz Qit» (1) 
1=1 1=1 
and that price levels and price indices are linked by 


evan AU Rye NE) bay. (2) 
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TABLE C.2 


Paasche index for Ontario hospitals (1969 = 100) 


1969 100.0 
1970 108.3 
1971 116.7 
1972 125.4 
1993 136.6 
1974 162.9 


we can rearrange equation (1) as follows, 


4 
BAL wich) ee O;,, where E, = 
4 
= Ee a EU aiPlinee 
t= 
4 
rs oe a! i) ES (3) 
1= 


Inserting the ES and PI values from Table C.1 into equation (3) for each year 
generates the Paasche index series reported in Table C.2. It then follows that 
CASEXDy = CASEXi:/ PAI, and an analogous calculation provides DAYEX Dj, for 
the ith hospital. 


APPENDIX D 


Diagnostic classification for case 
mix variable construction 


The basis for our choice of 237 diagnostic categories was the 260-item Ontario 
Board Code (OBC). In the description of the construction of the CMPXC] 
variable (Appendix A), it was pointed out that if very few cases of a given 
diagnosis are discharged province-wide, the information theory construction 
underlying the case complexities breaks down. This type of small-sample prob- 
lem was encountered in one or more years for 23 of the 260 OBCs. For each of 
these cases a suitable OBC category with which to aggregate the small sample was 
chosen in consultations with Eugene Vayda during which reference was made to 
the underlying ICDA-8 classification. 

Table D.1 describes each category thus affected and the OBC with which it was 
combined. It was obviously impossible to make perfectly legitimate aggrega- 
tions. The fact that each of the eliminated clodes was an entity in itself suggests 
that it was different enough from all other categories to warrant its own code. 
Rather, we attempted to place each such code in the most closely applicable of 
the remaining categories; applicability was determined both by similarity of 
aetiology and of required treatment intensity. While this particular aggregation 
may invite suggestions for more suitable groupings, it should be recalled that in 
all cases we were dealing with extremely small numbers, so that the choices 
represented in Table D.! will not seriously affect the subsequent analysis. 

Table D.2 lists the resulting 237 diagnostic categories for which case complex- 
ities were computed and on which hospital complexities were based. For each 
category the mean case complexity (H/) value (average of Hj over the six years) is 
reported. 
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APPENDIX: E 


Econometric analysis - preliminary 
results and methodological details 


As noted in Chapter 4, the results reported here begin with estimations of CASEX 
and DAYEX equations that differ slightly from those specified in Chapter 3. In 
particular, OCC appears in the CASEX equations in place of ALS, and neither OCC 
nor ALS appears in the DAYEX equations. In addition, CMPXC]1 and SPCLC1 were 
included rather than CMPxC2 (or CMPXCW), or SPCLC2 or SPCLC3, respectively. 

Tables E.! and E.2 report the results of estimating CASEX and DAYEX 
equations on the set of variables that survived these early correlation and 
significance cuts. The procedure was a year-by-year cross-section ordinary least 
squares estimation. Detailed interpretation of the estimation results is contained 
in Chapter 4, where the final stage equations are reported. Of the three non- 
inpatient care variables, only EDRAT suggests evidence of a significant indirect 
impact in these early results. As noted in Chapter 4 the other two non-inpatient 
cost variables and SERV were eliminated from later Stages of econometric 
analysis. 

The results from re-estimating the two equations using this reduced set of 
independent variables are shown in Tables E.3 and E.4. The coefficients in these 
tables formed the initial values for the maximum-likelihood estimation itera- 
tions. It is evident from comparing the pairs of results that the elimination of 
DEPRAT, OUTXPR, and SERV does not change markedly either the explanatory 
power of the equations or the magnitude or significance of the remaining 
parameter estimates. 

The purpose of this analysis was to generate pooled time-series/ cross-section 
parameter estimates, which could form the basis for the marginal cost estima- 
tion process described in Chapter 5. The simplest way of pooling the data would 
have been to ‘stack’ the six years and estimate two equations on the 182 times 
6= 1092 observations. However, that procedure will yield efficient parameter 
estimates only if the standard conditions are assumed to hold; ie. if Me?) =o’ 
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TABLE E:! 


OLS estimation 1, dependent variable CASEX 


1969 1970 1971 1972 1973 1974 
B/C 7067.6 8473.2 10900.6 8778.1 13698.9 17303.4 
chin (16.7) (19.1) (17.7) (19.6) (19.4) 
B/C 3.841 3.937 Pech W) 4.511 1.473 2.617 
(9.14) (6.70) (4.22) (5.71) (1.80) (2.20) 
occ 224.2 307.5 301.7 334.1 405.0 555.8 
(7.91) (8.25) (8.30) (6.77) (7.86) (7.16) 
EDRAT 350.4 440.0 420.0 450.6 1094.6 2038.9 
(2.94) (3.45) (3.37) (2.80) (5.02) (5.03) 
DEPRAT ~193.3 466.8 237.0 -162.0 73.49 596.8 
(1.22) (1.63) (0.93) (0.81) (0.23) (1.42) 
OUTXPR 48.04 273.4 D0 -84.07 239.7 47.99 
(0.31) (1.57) (0.13) (0.45) (1.28) (0.19) 
WAGE 236.7 205.1 258.2 245.4 340.1 675.0 
(3.65) (2.54) (3.21) (2.53) (3.42) (4.32) 
SERV 195.6 133.8 35.59 42.24 -254.4 218.8 
(1.67) — (0.96) (0.27) (0.25) (1.35) (0.73) 
cMPxc 1 13s 101.6 ANG 2: 249.8 156.6 160.5 
(2.86) (1.83) (3.42) (3.38) (2.20) (1.68) 
SPCLC 1 11.16 8.426 14.27 17.75 18.35 21.91 
(3.98) (2.24) (3.92) (3.84) (4.00) (3.09) 
F, 6.625 9.25 5.80 16.22 29.93 -7.66 
(1.77) (2.15) (1.15) (3.16) (1.55) (0.85) 
F, 7.581 8.685 5.935 9.636 12.58 15.05 
(2.21) (2.21) (1.58) (2.00) (2.59) (2.15) 
BE 0.066 -12.92 7.403 -2.613 3.493 2.295 
(0.00) (1.91) (1.92) (0.33) (0.48) (0.32) 
F, 14.21 17.83 13.69 16.92 16.76 23.30 
(4.27) (4.40) (2.70) (3.40) (3.41) (2.70) 
F, 21.64 32.98 15.50 25.82 18.46 3.680 
(4.98) (6.19) (3.25) (4.38) (3.35) (0.44) 
F, -1.652 HOS? -4.995 3.707 TES? Ste 
(0.41) (0.03) (1.33) (0.79) (1.32) (0.83) 
F, ~4.253 -15.94 aN Wl) -2.02 =5.23 
(1.31) (3.24) (2.37) (1.30) (0.43) (0.76) 
F, -4.254 10.25 ~0.686 -4.589 ~17.40 8.837 
(1.32) (2.76) (0.18) (1.02) (3.44) (1.21) 
Constant _-672.9 636.2 687.8 630.7 ~526.5 ~1460.7 
R? 0.940 0.928 0.941 0.939 0.937 0.926 
SEE 41.42 48.18 47.54 58.90 61.06 87.18 


rr ee 


NOTE: t-statistics in parentheses 
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TABLE E.2 
OLS estimation 1, dependent variable DAYEX 
1969 1970 1971 1972 1973 
B/D 1804.2 2954.0 2819.1 2566.5 3539.6 
(3.00) (4.24) (3.59) (2.80) (3.82) 
B’/D 1.244 0.829 1.381] 1.466 1.299 
(1.97) (1.11) (1.80) (1.62) (1.33) 
EDRAT 25.44 27.95 29.15 S20 93.81 
(2.42) (2.53) (2.42) (2723) (4.32) 
DEPRAT 0.674 -1.033 13.47 -22.20 134 
(0.05) (0.05) (0.55) (1.26) (0.36) 
OUTXPR 9.072 8.585 6.654 Ti67 26.14 
(0.67) (0.97) (0.46) (0.71) (1.49) 
WAGE 26.34 29.62 29.19 37.81 40.67 
(4.73) (4.36) (3.87) (4.47) (4.24) 
SERV 5.249 6.900 -11.77 -13.38 -23.90 
(0.52) (0.59) (0.93) (0.88) (32) 
CMPXC | 22.09 24.98 27.74 34.44 26.58 
(4.08) (5.08) (4.64) (5.37) (4.01) 
SPCLC 1 0.615 0.389 0.458 1.058 0.723 
(2.44) (1.16) (1.26) (2.60) (1.61) 
Es -0.754 -0.927 -1.213 -1.139 -1.309 
(2.40) (2.47) (3.06) (2.46) CAS) 
F, 1.201 1.309 1.309 1.637 Ooo 
(4.16) (4.07) (3.70) (3.93) (5513) 
Jee -0.973 -1.339 0.180 -0.295 -0.896 
(2.42) (2.36) (0.50) (0.43) (1.22) 
Fe 0.661 0.387 -0.586 0.235 05721 
(2.29) (1.10) (0.91) (0.51) (1.51) 
Fe. 0.443 0.562 0.587 0.748 1322 
(1.18) (1723) (1.24) (1.44) (2.41) 
jaf -0.561 -0.225 -0.235 0.359 -0.004 
(1.60) (0.72) (0.662) (0.87) (0.00) 
F, -0.075 -0.773 -0.545 -0.284 -0.826 
(0.26) (1.88) (1:73) (0.53) (1.86) 
F, -10.107 0.276 -0.503 -0.290 -1.282 
(0.39) (0.89) (1.44) (0.74) (2.68) 
Constant -22.55 -29.18 -8.698 -15.31 -0.446 
R? 0.706 0-712 0.699 0.712 0.708 
SEE 3.56 4.04 4.47 5.19 5.82 


SS 
NOTE: t-statistics in parentheses 


1974 


3466.4 
(2.81) 
1.867 
(1.64) 
239.3 
(6.86) 
15.53 
(0.44) 
17.07 
(0.79) 
49.73 
(3.80) 
23.49 
(0.94) 
16.65 
(2.12) 
1.138 
(1.93) 
ES 178 
(3.33) 
2.466 
(4.26) 
~0.071 
(0.12) 
~1.487 
(1.67) 
1.547 
(2.12) 
~0.107 
(0.15) 
~0.760 
(1.33) 
~0.706 
(1.13) 
~35.54 


0.695 
T32 
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TABEE B3 


OLS estimation 2, dependent variable CASEX 


1969 1970 1971 1972 1973 1974 
B/C 8279.2 9928.8 10909.5 12501.2 13008.2 16203.3 
(14.5) (15.2) (18.2) (19.0) (17.7) (17.8) 
B/C 2.951 1.920 2.331 2.673 1.963 3.531 
(5.93) (3.37) (4.03) (3.69) (2.33) (2.99) 
occ 253.5 ais 288.1 376.9 386.7 491.1 
(8.72) (8.73) (8.64) (8.98) (7.87) (6.64) 
EDRAT 306.7 398.0 411.8 353.1 1098.3 2111.6 
(2.69) (3.22) (3.36) (2.59) (5.17) (5.45) 
WAGE 258.2 214.4 252.7 244.0 328.4 638.0 
(4.12) (2.74) (3.16) (2.94) (3.33) (4.23) 
cMPxc 1 222.9 171.1 27a 295.2 164.5 170.7 
(3.92) (3.29) (3.66) (4.67) (2.40) (1.92) 
sPcLC 1 11.20 11.17 14.56 15.95 16.64 18.57 
(4.18) (3.06) (3.96) (4.03) (3.59) (2.67) 
F, ~1.547 0.982 -5.61 ~11.54 £9.37 4.56 
(0.34) (0.20) (1.02) (2.00) (0.35) (0.50) 
F, 5.50 7.26 6.07 8.55 13.70 17.94 
(1.66) (1.88) (1.60) (2.07) (2.83) (2.63) 
F, 4.975 -2.673 7.43 14.15 -1.703 0.789 
(0.95) (0.37) (1.93) (2.01) (0.21) (0.11) 
F, 12.29 15.12 11.26 6.18 16.48 0.005 
(3.97) (3.78) (1.61) (1.40) (3.44) (0.00) 
F; 15.72 22.00 15.36 18.20 20.78 11.59 
(3.38) (4.00) (3.05) (3.63) (3.66) (1.39) 
F; S711 -2.324 5.548 4.269 4.099 ~2.246 
(0.57) (0.64) (1.51) (1.07) (0.66) (0.27) 
F, 71,136 ~12.55 ~10.67 -6.01 -1.65 -3.61 
(0.35) (2.69) (2.12) CiREL) (0.36) (0.54) 
F, 2.44 6.35 -0.77 -4.89 M1782 -0.79 
(0.80) (1.72) (0.20) (1.27) (3.56) (0.11) 
Constant  -607.9 aSTLa ~632.9 -715.4 -719.1 ~1107.8 
R? 0.927 0.910 0.924 0.926 0.909 0.909 
SEE 40.55 47.10 47.38 50.75 60.54 84.49 


NOTE: t-statistics in parentheses 


and Flee) = 0; i,j =1,...,1092; iA. In particular, this would require AlEit, €i,1+i) 
= 0, etc. Equivalently, if we denote Flee’) by ©, then those conditions would be 
expressed by: 


QO = o’l, where / is a 1092 X 1092 identity matrix. 


In short, the adoption of that estimation technique would require us to 
assume that there is no relationship between the residuals in year t and those in 
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TABLE E.4 
OLS estimation 2, dependent variable DAYEX 
1969 1970 1971 1972 1973 1974 
a Na Ot ee i 2 ee ee ea 
B/D 1811.1 2963.1 2951.2 2384.0 3709.0 3728.6 
(S912) (4.57) (4.24) (2.67) (4.29) (Saiz) 
B’/D 1.143 0.754 1.408 1.549 1.260 1723 
(1.85) (1.03) (1.86) (le72) (1.30) (1.53) 
EDRAT D311 26.81 28.51 33:57 90.56 235.4 
(2.32) (2.46) (2.42) (2.34) (4.24) (6.85) 
WAGE 26.59 30.11 29.16 38.90 41.31 49.45 
(4.86) (4.51) (3.90) (4.57) (4.34) (3.81) 
CMPXC | 2352 26.05 27.79 33.48 27.40 19.62 
(4.75) (5.68) (4.86) (9531) (4.27) (2.65) 
SPCLC 1 0.602 0.395 0.456 1.006 0.715 1.226 
(2.45) (1.20) (E21) (2.48) (1.59) (250) 
1 -0.739 -0.911 -1.212 -1.142 -1.318 -2.065 
(2.39) (6.06) (3.08) (2.47) (2.54) (3.22) 
Ee 1.180 1.319 17329 1.611 2.384 Paso iayh 
(4.20) (4.13) (3.78) (3.89) (5.24) (4.41) 
yee -0.977 —1.337 0.149 -0.088 -0.719 -0.166 
(2.48) (2.44) (0.42) (0.13) (1.02) (0.28) 
1 0.665 0.354 -0.583 0.089 0.612 -1.470 
(2.34) (1.02) (0.93) (0.19) (1.30) (1.73) 
lp 0.385 0.510 0.543 0.701 1.143 1.328 
(1.07) (1.15) (1.39) (1.39) (2.14) (1.90) 
F, -0.517 -0.245 -0.216 0.317 -0.088 0.072 
(1.56) (0.79) (0.63) (0.78) (0.15) (0.10) 
F, -0.033 -0.677 -0.552 -0.340 -0.824 -0.703 
(0.12) (1.73) (1.18) (0.65) (1.86) (1.24) 
Mee -0.087 0.250 -0.506 -0.259 = 1232 -0.559 
(0.33) (0.82) (1.46) (0.66) (2.59) (0.94) 
Constant -18.45 —23.12 -19.83 —28.38 —23.54 -13.34 
R? 0.710 Oils 0.702 O74 0.708 0.696 
SEE 3.54 4.01 4.44 5.19 ares 7.30 


on ae ee ee ee eee el 
NOTE: t-statistics in parentheses 


any other year, i.e. no autocorrelation. Yet it seems not unreasonable to think 
that a hospital with a large error (residual) term in one year would have residuals 
of similar magnitude, or at least of similar sign, in the following years. Any 
‘outlying’ hospital (in the sense of a large positive or negative residual) is in that 
position for some reason not captured within our functional form. Many 
hospitals in such a position will be unable or unwilling to change their mode of 
operation in the very short term, or, what is more likely, will be unaware of their 
relative position and therefore will have no reason to attempt to rectify it. 
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TABLE.ES 


Residual correlation matrix: maximum likelihood estimation | of CASEXD equation 


1969 1970 197] 1972 1973. 1974 
1969 1.000 0.892 0.905 0.874 OFF 79 0.783 
1970 1.000 0.950 0.906 0.867 0.841 
1971 1.000 0.927 0.860 0.828 
1972 1.000 0.929 0.892 
1973 1.000 0.950 


1974 1.000 


To both test and adjust for inter-year residual correlation, a six-equation 
model (one per year) was estimated using maximum likelihood estimation. The 
equations were not identical. The factor scores are derived from slightly differ- 
ent proportions of the total variance in the age-sex category variables so that, 
strictly speaking, F; through Fs are different variables in each year. The maxi- 
mum likelihood estimation adjusts for cross-equation covariance among the 
disturbance terms and provides asymptotically efficient, consistent estimators 
(see e.g. Kmenta 1971, 578-81). It also provides information about the nature of 
any autoregressive pattern. In effect, the procedure assumes that 2 takes the 
flexible form 


1 Pin Pag 

Oar ed bal (yes . | (9; is the correlation of the residuals in 
: ; years i and/) 
Pe, I 


(so that we allow for any and all cross-equation residual interactions) and 
provides estimates of the population (pj) values. 

As noted in the text, CASEXD, DAYEXD, and CMPADJ were substituted for 
their cross-section counterparts at this stage. The residual correlation matrices 
from the maximum likelihood estimation of the CASEXD and DAYEXD equa- 
tions are reproduced as Tables E.5 and E.6. It is immediately evident that this 
sample of hospitals does not support the normal assumption of non- 
autocorrelation inherent in the OLS estimation procedure. In fact, some crude 
calculations based on Table E.5 suggest a first-order autoregressive pattern in 
the residuals, with p~=0.945. The average correlation of residuals separated by 
one year 
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TABLE E.6 


Residual correlation matrix: maximum likelihood estimation | of DAYEXD equation 


1969 1970 197] 1972 1978 1974 
1969 1.000 0.888 0.835 0.748 0.717 0.673 
1970 1.000 0.915 0.806 0.789 0.718 
1971 1.000 0.907 0.859 0.796 
1972 1.000 0.904 0.829 
1973 1.000 0.909 


1974 1.000 


B) 
2 pj, i44/5 
i=] 
is equal to 0.930. Similarly, 
4 
i=1 ° 
from which we note that (0.891)! = 0.944. Denoting the average correlation by 


p,, where 7 refers to the time span, similar calculations yield the following 
results: 


p, = 0.856 (p,)'2 = 0.950 
p, = 0.810 (p,)'4 = 0.949 
pre 0-183 (2,)"5 = 0.952 


1 
average (p_) ea 045 


A similar set of calculations for the residual correlations of Table E.6 suggests a 
comparable first order autoregressive approximation, with p=0.916. While it is 
interesting to observe that the strength of residual correlations ‘decays’ in the 
first-order manner, the most important information contained in these two 
tables is the strong evidence refuting the normal E(€;,€;) = 0 assumption. 
Having established the illegitimacy of using pooled OLS regressions to provide 
efficient, unbiased parameter estimates, we focus now on the maximum- 
likelihood estimates reported in Tables 9 and 10 in Chapter 4 (which are 
reproduced here as Tables E.7 and E.8). These coefficients are, as noted above, 
the results of estimating six-equation systems and adjusting for autocorrelation. 
There are some striking differences in the estimates reported in these tables and 
in the second set of OLS results. One expected trend would be for the MLE 
coefficients to show considerably more stability than their OLS counterparts 
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TABLE E:7 


Maximum likelihood estimation |, dependent variable CASEXD 


1969 1970 1971 1972 1973 1974 
B/C 4387.3 4053.2 4159.1 4460.0 4041.0 5150.4 
(10.9) (10.5) (11.4) (11.4) (8.92) (11.7) 
B/C 4.065 O12 3.830 3.832 3.650 3.829 
(10.6) (8.70) (9.32) (7.84) (6.40) (6.01) 
occ 100.8 91.24 104.5 126.8 132.4 159.2 
(5.05) (4.43) (6.07) (6.36) (5.73) (6.04) 
EDRAT 177.0 162.6 147.5 28.23 140.9 508.8 
(1.97) (1.90) (1.83) (0.38) (1.43) (3.57) 
WAGE 197.5 144.6 152.2 166.9 135.5 243.5 
(5.03) (3.59) (4.00) (4.54) (3.30) (4.76) 
CMPADJ 92.37 59.60 74.17 i278 33.74 “37.80 
(2.15) (1.78) (2.16) (3.74) (0.99) (0.91) 
sPCLC1 17.20 18.96 19.10 Oil 19.68 26.83 
(7.44) (6.70) (7.15) (7.45) (5.70) (6.42) 
F, 14.06 17.04 19.44 16.37 15.56 20.29 
(4.18) (5.24) (5.73) (4.92) (4.13) (4.62) 
F, -8.441 -10.41 -8.336 8.349 -7.254 -9.018 
(2.73) (3.27) (2.87) (2.76) (2.04) (2.22) 
F, 15.64 9.536 efor 16.29 15.29 ~9.415 
(4.58) (2.60) (0.45) (5.34) (4.17) (3.17) 
F, 1.359 =().340 13.94 ~6.522 2.359 12.74 
(0.56) (0.13) (4.58) (3.02) (0.93) (3.23) 
F; 11.29 12.58 11.68 9.677 10.45 0.196 
(3.78) (4.38) (4.94) (4.24) (3.96) (0.06) 
F, ~3.845 0.072 0.351 3.229 7.297 24.293 
Gle75) (0.04) (0.22) (1.82) (3.25) (1.14) 
F, 3.364 5.233 -7.764 £51553 -2.446 -1.056 
(1.78) (2.33) (3.79) (2.77) (1.33) (0.54) 
F, 0.785 2.887 -1.199 0.560 0.706 1.494 
(0.48) (1.72) (0.82) (0.43) (0.40) (0.62) 
Constant ~170.5 69.29 StOm1 ~184.4 59.59 1607 
R? 0.858 0.800 0.826 0.818 0.756 0.792 
SEE 54.12 62.09 58.88 60.80 69.53 75.10 


NOTE: t-statistics in parentheses 


because the MLE dependent variables were deflated values and thus themselves 
much more stable, as illustrated in Table 7. This difference is most vividly 
illustrated by the contrasting patterns of the B/C and WAGE parameter esti- 
mates in Tables E.3 and 9 (E.7) respectively. What is just as striking but without 
an obvious explanation is the emergence of F) as a strongly significant variable 
and the reversal of direction of impact of F) in the MLE results. In fact with the 
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TABLE E.8 


Maximum likelihood estimation |, dependent variable DAYEXD 


1969 1970 1971 1972 1973 1974 
B/D 2324.3 2815.3 2398.9 1414.3 1744.5 1020.5 
(7.65) (11.5) (10.8) (5.31) (7.44) (3.00) 
B/D 1.991 2.040 2.293 2.343 2.620 2.543 
(4.56) (4.55) (5.83) (5.12) (5.55) (5.15) 
EDRAT 8.216 12.02 10.34 0.353 5.590 44.60 
(1.05) (1.68) (1.66) (0.05) (0.65) (3.48) 
WAGE 27.76 26.25 27.49 28.25 27.18 19.87 
(8.08) (7.91) (9.04) (8.03) (7.89) (4.48) 
CMPADJ 16.32 13.88 14.23 20.64 16.33 12.64 
(4.39) (4.92) (5.07) (6.70) (5.84) (4.31) 
SPCLC1 0.770 0.868 0.786 1.045 0.772 1.061 
(4.18) (4.10) (3.93) (4.64) (3.07) (3.65) 
F, 0.447 0.398 ~0.233 0.234 0.439 ~0.558 
(1.94) (1.70) (1.02) (0.92) (1.65) (1.76) 
F, 0.173 0.232 0.215 0.227 0.611 0.449 
(0.70) (0.95) (0.93) (0.87) (2.17) (1.44) 
F, 0.000 0.254 0.004 0.465 0.345 0.043 
(0.00) (0.95) (0.03) (1.75) (1.22) (0.18) 
F, 0.131 O27 0.198 -0.198 0.126 0.072 
(0.69) (0.68) (0.84) (1.05) (0.65) (0.23) 
F, 0.171 0.036 0.082 0.170 0.279 0.265 
(0.74) (0.17) (0.44) (0.81) (1.30) (0.96) 
F, 0.297 -0.313 0.259 0.135 0.051 0.090 
(1.62) (2.17) (1.99) (0.82) (0.27) (0.39) 
F, 0.044 07? ~0.035 0.022 -0.083 0.001 
(0.28) (1.66) (0.23) (0.12) (0.54) (0.00) 
F, -0.114 0.152 0.029 0.027 0.032 0.071 
(0.87) (1.27) (0.28) (0.22) (0.23) (0.37) 
Constant -13.67 -11.42 -10.65 -12.65 -7.608 5.538 
R? 0.643 0.634 0.634 0.649 0.605 0.593 


SEE Bt 4.03 4.05 4.39 4.76 4.98 


NOTE: t-statistics in parentheses 


exception of Fs, all the factor scores exhibit markedly different patterns in the 
CASEX and CASEXD results. The factor scores seem generally less important in 
both DAYEX runs. Since these MLE parameter estimates represent the asymptoti- 
cally efficient estimates and form the basis of the analysis in Chapter 5, they are 
reported and interpreted in the text. 
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